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an introduction to .the 



INVESTIGATING YOUR ENVIRONMENT SERIES 

.... * , r " 

Making decisions about the management of our environment becomes. a little easier if we understand what makes up that 
environment and how our actions affect it. The processes and techniques contained In these investigations enable people 
to examine different components of the environment and help them to understand the relationships among these com- 
ponents, s- O 

The investigations encourage participants to observe their surroundings and to collect, record, and interpret data. Facts 
and figures are collected as a means toward gaining a deeper understanding, not as an end in themselves. The questions , 
and discussions are designed to elicit maximum response and involvement from the participants and to eliminate lec- 
turing and show-and-tell activities. Each lesson plan provides a framework within which succeeding activities and dis- 
cussions build on what has been learned before, ieadingjthe participants to an understanding of environmental relation- 
ships; A knowledge, of these relationships provides the basis for better understanding of environmental problems and* 
their possible solutions. - m 

One of the goals is to help individuals develop the skills and motivation to interactwith their environment at many 
different levels. The materials' (lessons and tasks) in this series are designed to contribute to that goal because they allow 
participants to investigate the environment by: » " 

— Collecting, recording, and interpreting information about different parts of the environment ■ 

— Applying these interpretations by analyzing physical, social, and-economic impacts on the environment in a 
variety of situations. . ' . 

• ' ' • ' ■ ' '..**-..•' f 

The lesson plan for each investigation has seven components: j 

— Suggestions for setting the\stage j 
.— . Individual or group activities 

— * Task cards for some activities x - I 

— Charts and tables to be used in data interpretation - 

— Suggested questions and discussion points 

•' — A statement of anticipated behavioral outcomes 

— List of equipment needs. 

The main framework of the lessons is the Interpretation of Data Process. This process has been adapted by:permission 
from the course, "Development of Higher LeveJ Thinking Abilities," 1968, Northwest Regional Education Laboratory, 
Portland, Oreg. The course deals with thinking tasks concept formation, interpretation of data, and the application of 
these data, as defined ii the parent material. ; . / 

This Interpretation of Data Process, used throughout the lesson plans., allows people to make their own interpretations 
about the environment using the observations and information that they collected. It involves four basic types of "tasks.' 



TASK RESULT 
Open \ - Produces a large body of data * 



& Allows everyone to participate 

- Focuj . "* Zeros in on the topic or topics lo be investigated 

'~ : -• ; > T~ ' " 

v . Investigating Your ^Environment Series * 

Forest Service, United States Department of Agriculture 
' " - Revised 1978 




— Interpretive Looks for contrasts and * 't-v. lau^es and effects; and other re- 

lationships between the foe 

— Summary ' \ * Allows group to summarize rtr *• ■■>:' \js 
Task card* are an integral part of each investigation and are important ^ecause they: 

— Promote small group interaction and data collection 

— Allow for individualized study ^ 

— Allow lor people with different levels of ability to participate at the sam* Time 

— Are success oriented 

— Place responsibility for learning on the participant rather than the teacher. ■ 

Some^>f the interpretive tasks use charts, tables, and other factual material as a basis for making more^ccurate iriterpre 
tations bf the data collected. This can further place the responsibility for learning on the participant an*i allows the 
' teacher, or leader to faciliate the activities and learning experiences even if he or she'is unfami'^r with the material. 

' L - " • ' " 

The summary questions -and discussions at the end of each "task" and each Investigation are among the most important 
'.activities. They a- - -? designed to: * £? s "- s 

. — Allow each person to contribute to the group's understanding < ;^ 5 ' 

— Allow each person to/$ummarize Into generalizations or conceptual ideas the data they have collected and 
interpreted 

— Allow each person to analyze the processes end methods used by the group to collect, interpret, and summar- 
ize data. . * ' ' \ '* 

This process can become a valuable tool by: * 

* •» , 

. - Dc. Roping environmental investigation that allows groups to pool their skills and knowledge in collecting 
and interpreting their own information / ' 

— Giving a group leader a way to identify where 7 the group is in their level of understanding of a topic 

— Aflowing everyone an opportunity to participate ac their level of interest and motivation 

— Allowing a group to wgrk jtogether in problem-solving situations ' ' ■ 

— Allowing the group to summarize its own findings,'values, and feelings before comparing them with 'other 
groups, specialists, or professional opinions. ■* 

* • * / ** 



Conducting an Investigation 

0 lUflfi 



The lesson plans are self-explanatory, althou^fi there are some aspects of the overall process/that need to be em- 
phasized. 

Preparation 

■ 1. Select the site and dry run xfje investigation on the site. " 

2. Plan to pace the session so tjiat each activity can be done well. 

3. Use the lesson plan as a guide, especially for the questions and the discussion periods. Once the plan has. be- 
come familiar, do not hesitate to reyise it -as necessary. 

4. If there will not be enougrjf time to do an entire investigation, decide in advance which activities should be 
omitted. Do not become trapped into moving so quickly that the participants are provided data. rather than being al- 
lowed to colloct il. Always allow ^mple,time for the summary questions. 

5. Make sure that there is epough ecfoipment and that it is in working order. 



Beginning a • . 

' - ' ' '" . 

, 1, Set the^stagefor vyhat will happen during the session. Refer to the introductory paragraphs in each lesson. 
S . 2. Before leaving for the study area, have the participants discuss what effects the investigation itself may have on 

the environment and possible hazards that may be encountered. . ' , < 

Z. Arrange for checking out and returning the equipment. UsuaUy it is best to have one or mopf participants do 
"this. / " ? • ' 

, Implementation ' " ' 

♦ 1.- Be sure to give cleardirections. Do not be reluctant to read or write directions. Experience has shown that ad 
libbing instructions ofte*h changes and confuses the' meaning. 

■ .2. Listen to what the participants say and accept all their contributions. . 

■ 3. Refocus on the original question if the discussion 'digresses. r 

A. Allow adequate time for the final summary and. discussion. .It'may takers much as one-half hour. This discus- 
sion is extrernely important because it concentrates on the application of what was learned during the'investigation. 

5. When appropriate, discuss how the investigation can be-used in classrooms or on schoolgrounds, and especially 
how environmental studies can be integrated into various subject areas in the school curriculum. 

6. Consider using the summary discussion as an evaluation tool. 

Conclusion ^ U . 

1. Constantly be alert for opportunities to expand, adapt, and improve subsequent investigations. 

2. The i(J£as and activities presented in. these teaching materials will come to life only as you try them, modify 
them, and improve*them to fit your own needs, style, and situation. 

All of these materials are for public use and may be reproduced without prior permission. They were developed by 
many people from many different groups who shared jioe-otijectives of bettec environmental education through involve- 
ment, They have been successfully used at environrfiental education workshops throughout the country. 

• ' • "■»'. 
Specific materials and ideas in this packet are. used with the permission of: 

«• • 

— Oregon and Washington Environmental Education Group . ( 
^ - Northwest Regional Education Laboratory, Portland, Oreg. - 

— Michael Giammatteo, Ph.D., Sylvan Institute of Mental Health, Vancouver; Wash. 

— Journal of Geography. 1 



a lesson plan for 



• A PROCESS AND PROBLEM-SOLVING APPROACH TO ENVIRONMENTAL EDUCATION 



Set the stage for this session by reviewing quickly what will take place in the allotted time. For example, "In this ses- 
sion we will identify some techniques and processes for group problem-solving. We will then use these processes to 
•solve a couple of problems and discuss their values. % 

I. SOLVING A PROBLEM THROUGjH GRt)UP INTERACTION 

Have audience arrange themselves in groups of six, or group chairs this way ahead of time. Pass out the "Bits 
of Information" problem, one bit of information to each person. (Use one of. the problems at the end of this 
lesson plan.) 



v 



Tell thegroups, "There is a problem to solve; you have alt the information in your group needed to solve the 
problem* The only information you need from the facilitator is printed at. the top of each bit of information. 
I x says, 'Although you may tell your group what fcon this sheet, you may not psss it around for others to 
read/'' 

• * 

Repeat instructions again to the whole group. If people tejl you they don't understand, just repeat the instruc- 
tions. After about 5 ?ninutes into problem, pass'out^aper and marking pens. Write on board: 



Trust 

Visual Display 
Matrix (chart), 



Tell audience, "If the words on theboard and the markers and easel paper passed out to you can help your, 
group solve the problem, please use them," 

' ' : ' • " ' ' . . * •. * ■ 

As groups finish the problem, they may ask you for the right answer. Refer to the bit of information card held 
by one member of their group thai tells them there is only one right answej; and they can prove it. Ask them to 
verify their answer with another group. The purpos4 is not for the facilitator to tell a group that they are right 
or wrong, but for groups to 'develop trust in their own ability to solve problems and verify their findings. 

Questions and Discussion * v 

1. After all groups Viave finished the problem (20-^0 minutes maximum), ask the following questions: 

a. "What kept you from solving the problem to begin with?" « V 

b. "What helped you to solve the problem later?" 

r 

2f "The people wr^o developed this exercise. felt that it contains elements of involvement that most groups go 
through to solve common problems. The/ hypothesized that the following things would take place during 
the problemrsolving exercise." Write on board: * 



Trust 

Ritualistic listening 
Real listening 

-Vision 

-Space 

-Noise . . ; . 
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a. Trust • It Is difficult for problem-isorving to occur if .people do not trust or feel comfortable wlth'pther 
people. You must trust that the facilitator gave you a solvable problem and that others in your group are 
communicating the information they have. , . - ^. \ 

b. Ritualistic listening - This is a kind of polite listening because the data or information offered has no rele- ' 
vance at that time. Many speeches, introductions, etc., are of ten listenedlofituali^ticaily. 

.* • \ 

c. Real listening - When real problem-solving begins to take place, the kind.of listening going on is very real 
because the information shared begins to mean something. People interrupt to say, "Please repeat that." 

When real listening occurs, three things will change: 

Vision - Participants will begin real listening by really looking at other people and constructing a 
visual display (writing data in a common place). 

Space • Space factors will change: 

People will usualiy move closer together. 

People will sometimes change places or move around the table. 

. . * ■ • 

Noise • The noise level will go up when groups start working together. 

3. "Using this type of activity at the beginning of a session can be important for several reasons, 1 ' 

a. It can be used as an icebreaker with a new group. - 

b. The problem could not be solved without the contributions^ each person in the group. 

a. People feel more committed to a session if they contribute by saying something, the earlier the better. 0 

d. It's easier to talk to each other in a small group than to talk to one instructor in front of 'a large group. 

e. This exercise illustrates that each person in a group brings information and skills that can be used by the 
entire group to solve common problems. The pieces of paper represented the information and skills ^ 
that each of you brought to the group. 

4. "We will be concerned in this workshop with providing ways for each person to contribute knowledge, 
information, and skills to the solving of common problems. The content and activity itself are not always 
the most important-what is important is theTdea that you can ufe different techniques to get oeople 
talking to each other and contributin^as a group." 

-< , . * 

5. "None of us is as smart as all (>f us." Put up a chart with this printed on it or write this on the board. * 

* s \ * ' . , ' 

OBSERVING AND CLASSIFYING TREE LEAVES 

Questions and Discussion ■ 

1. "Le^'s transfer some of the problem-solving factors to another activity." Distribute six differenttree speci- 
, rnens, a different one to each person in a group. 

2. 'Take your own leaf specimen and look at its observable leaf characteristics. Since. we are looking at 
observable characteristics, we won't be concerned with the name of the specimen." 

3. After, a minute, have each person share the observable characteristics of his or her sample with other mem- 
bers of the group (about 4 mini tes). ■,- 

4. "Now each group put all the leaf specimens into two piles,"on the basis of the rtiajor likenesses and differences 
of their leaf characteristics. Write down one criteria or reason you used tadb it." » ' 



Ask each group to tell the criteria or reason used. List them on the board. Examples; long vs. short, round vs. 
flat, etc. . \ . * 4 \ 

6. "Your next task is for each group to construct a classification key. Construct the key using your own criteria. 

- as a starting point for putting the samples into two piles. Divide each pile into two more piles of samples 
based on the major likenesses and differences of their leaf characteristics. Continue dividing piles until you 
have only one specimen left in each pile. This is one Way to make a key— you may want to use another way." 
■'■ Give each group a piece of paper and marker, tell each Group to construct its key so everyone can see it. 
As you explain point 6, draw the key on the board, elg.: 







Tree Samples (6) 

i 




i 

Samples (4) 
Criteria . 
/I 


■ ' \ 


Samples (3) 
Criteria . 




Sample (1) 
Criteria 





1_ 



Samples (2) 
Criteria 



I 



Sampled) 
Criteria 



Sample (1) 
Criteria 



Sample (1) 




Samples (2) 


Criteria 




Criteria 



Sampled 
Criteria 



Sample. (1) 
Criteria 



III. COMMUNICATING ABOUT THE TREE SPECIMENS 

• > 

"Now that your group has finished, select one sample, and using the words in the key that describe that sample, 
write a description of it in sentence form." Printthis instruction on the board. 

Questions and Discussion 

I . ■ ' ■ ' ; .' ■ •' ■' ' 

1. (After most of the groups have finished writing the sentence) "One person from each group read your group's 
description, and the other groups hold up the cample they think is being described. The other members of 

- . the group whose description is read* should check to see if the other groups selected the right sample." You 
may have to ask people tohurry so as not to drag out this part. It is important, however, for each group to 
read its description. 

2. (After all descriptions have been read) "How could we use this classification activity to improve communica- 
tions among people?" (Form committee, common vocabulary, etc.) 

\ "3. "What else can we do with this key?" . , 

Sample responses: 



a. Demonstrate ability to use die key by adding a new tree sample. Haye additional sample to pass out to 
each group to see if it fits into the key. 

b. Describe the difference between the key you make and angther one. "Crfange keys with the group next % 
to you. See if you can match up the samples and then compare the two keys/' 



.c. 



Take the key outside t& use it ih finding the trees or adding new ones. This can be secu rity for teacfier 
and student— the student builds a tool and develops a skill in the classroom and gets tou$e that.tool and 
skill in the outdoor classroom. The teacher doesn't need to know the names of trees to provide a mean- 
ingful learning experience for the student." ' t * ' 



What do you know about the specimens. now that you did not know when we started? We haven't even talked 
about names of these trees yet Names njwy not be important to begin with. This classification process allows 
us to become familiar with the observable characteristics of the specimens. Now we are read&to use otrier 
written or picture keys to associate our descriptions with others and to find a name that society has given the 
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tres." Use books with picture Keys, such as Trees to Know in Oregon and Washington and Important Trees of 
Eastern Forests, which usually are available at the local* Forest Service, State Forester's Office, or book stores 



IV. DESCRIBING CURRICULUM RELATIONSHIPS-WITH TREE PARTS. 

» ° ■ 

- Questions and .Discussion 

1* . 



(Optional, depending 
on naeds of group) 



1 . 'What other parts of Hrees car, we use to classify?" List as column 1 on thu blackboard or easel paper. 

2. "Fn what curriculum areas can we use these parts of trees?" List as column 2. ■ 

3. "What are some examples of how they could be used?" List as column 3. 



' (1) 


(2) " 


(3) 


PART OF TREE 


t CURRICULAR AREA USED 


HOW USED 




(Art, Math, S.S., Sc.,etc.) 


Construct mosaic 


(e.g.) Bark 


Art 


Shape 




Classify different 


Leaves 




textures, compare 


Branches 




• texture, patterns 


Wood- i 




and designs of 


* Cones 




different kinds of 


etc. 


4 


bark 



4. "Many people feel that classifying is strictly a science process, and can't or shouldn*t be used in other subject 
We have just disproved that theory by showing that we can classify different parts of/trees. and use them in 
many parts of the curriculum." 

* 5. "What other things in the environment can we classify (for example shoes, people, rocks, communities, and 
animals)?" . 

6. (Optional, depending on time constraints; 10 minutes) Have each group select a group of objects in the 
immediate environment and develop a classification key about them. Share results. 

V. • DESCRIBING VALUES AND PROCESSES * 

Pass out this lesson plan and'have groups do Task A (about 10 minutes). 



TASK A- (pairs or small groups) , . 

1. Describe the values of classifying things inithe environment. 

2. Give an example of the use of classification as a tool in environmental management. 



\ Questions and Discussion ■* 

1, "What are some values ybu.'ve listed or talked about?" Sample responses might include: Because of group 
interaction you often look at things in a different way; it simplifies our information gathering and facilitates 
retention of knowledge; it is useful for previous history or future predictions; we each looked k at it from our 
bwh frame\of reference. • 

q '. • m t 

- 2. "What are some examples of the use of classification as a tool in. environmental management?" 
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3. Have groups turn to Task B and discuss in groups which of the processes listed below were used so far in the 
session (about 10 minutes). ' 



; : — ; 7 : 

TASK B (Small groups) . , 

Mark the processes used in this activity and giye an example of how they were used. 
. : " PROCESS . EXAMPLE OF HOW USED 



. OBSERVING: Learner uses several of the senses 
-(tasting, fueling, seeing, hearing, smelling, etc.) to 
collect dau about environment. / 


* 


MEASURING: Using standard units of measure and 
"invented" units to determine quantity, quality, 
ancLextent. . .' ■ \ 




*• * 
CLASSIFYING: After determining similarities and 
differences, learner places objects, ideasinto groups 
or categories. 




INFERRING: On the basis 
observations, learner can del 
reasons for observation. 


of collected data and 
ermine some possible 




PREDICTING: On the basi 
experience, learner foretells 
ditions, etc. 


i 

of current data and 
future evants, con- 


\ 


COMMUNJCATING: Learn 
mation and ideas to othersJ 
forms. 


er can present infor- 
n verbal and nonverbal 
* 


1 


FORMULATING HYPOTHESES: On the basis of 
preliminary experience and inferences, the learner 
establishes the direction for further inquiries. 


■ * 


EXPERIMENTING:' Learner seeks to find 
answers to an unsolved problem through various ■ 
methods of testing, data collection, and inter- 
pretation, 


% ■ 


INTERPRETING DATA: Collected data are . 
organized and compared with previously verified 
data in order to determine meaning. 


\ 



This list was(adapted from materials developed by the American Association for the Advancement of Science, 
for the Project AAAS Commission on Science Education. 



VI. SUMMARY 

1. "In what ways were the six bits and tree classification activities similar?" 

I 

2. "What did we find but about problem-solving techniques in this session?" 



\ 



\ 
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3. "How can we summarize our discussions and activities?'' 



4. "The things we've just done are typical of the processes that we will use here. Although we will be investigating 
one environment, the sarne type skills and processes are transferable to the investigation of any environment/' 

*•••<* ' . V- "\ 

5. 'These types of skills and techniques can assist us in setting up problem-solving experiences for people to 
learn more abbu^tfieir role in the management of their, environment" 

6. Jfou may-want the participants to evaluate the sessions by writing how they felt about the session. . * 



V 



VII. SOME OBJECTIVES 

Behavioral Outcome in Knowledge 

1. As a result of this session, each participant should be able to: 

a. Ide'ntify at.leas^ six factors that take place within a group to make it work more effectively together. 

b. \ Identify arid describe nine processes and their use in environmental data collecting and Interpretation, 

and problem*solving.- 

Behavioral Outcome in Feelings, Awareness, Values; and Action 

2. As a result of this session, eachlparticipant should be able to: 

a. Describe the values of classifying things in the environment y 

b. Describe the values ahd give examples of-the use of classification as a tool in environmental management 



c. Describe how this problem'-solving process can help people work together better. 
VIII. EQUIPMENT NEEDED ; . > 

Blackboard and-chalk, or easel, newsprint and markers. 
Enough Six Bits of Information problems cut up for the small groups. 
Tree leaf samples in sets of six for the small groups. , 
Optional: Picture keys, such as Trees to Know in your Local Area. 
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t "SIX BITS OF INFORMATION'-' PROBLEM 

\ Printed by permission of Michael Giammatteo, Ph.D. ' 



v . /. • . ,. . . 

You may tell your group what is on this slip, but you 
mqy not pass it around for others to mad. r 


You may tell your group what. is on this slip, but you may 
not pass it around for others to read. . , fi 


Information " 

All teachers taught at the same timer and exchanged 
groups at the end of each period. ■ 

Each-teapher liked a different group best. Each teacher, 
taught the group he liked best during the fourth period. 

• p 

Carl was the team leader for the intermediate unit. 
— i . s 


Information 'j 
Dottie taught the Freewheeters during the second period. 
The Jets had three more members than~the Aces. 
The Jets had. Agnes for a teacher during their . third period. 


You may tell your group what is on this slip, but you 
may not pass it around for otherf to read. \ * 


Bi 5 -- . ' • 
You may tell your group what is on this slip, but you may 
not pass it around for others to read. 

■ " - \ . .. " 


Information ^ "V 

Tftfe team leader ^taught the Buckaroos during the 
' £rst pefiod. * 

Working out a schedule was difficult because Carl arid 
Dottie wanted Edward to work with thenrduring the 
same period. , 

Edward'and Frieda could never agree on which group 
was*easiest to handle. 


Information „ \ 

• •'. "■■ ' * ■■' 

Each teacher taught every group during one of the first 
four periods of the day. [ 

During the first periocf Agnes taught the Aces. 

Of all the groups, Bob liked bestto work with the Aces. 


B, 3 

Yoi( may tell your group what is\on this slip, but you 

may no i pass it around for others to read. 

*< 


B, 6 .... ' 

You may tell your group what is on tiiis slip, but you may 
not pass it around for others to read. j 


1 Information 

\ x 
Your group members have all the information needed- * 
to find' the answer to the? following question. Only one 
answer is correct. You can prove it. 

IN WHAT SEQUENCE DID DOTTIE TEACH THE \ 

VARIOUS INSTRUCTIONAL GROUPS? \ 

Some of the information your group has is irrelevant 

and will not help solve the problem. 
• 


Information * 

■ - , , \ / - 
The Howell Elementary School Intermediate Unit had 

four teaqiers, two teachers aides, and four instructional 

groupsof^udents. 

" . • " '■ . . > . 

Each instructional group had chosen its own name. 

* - 

s 
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"SIX BITS Of INFORMATION" PROBLEM 
Printed by permission of Michael Giammatteo, Ph.D. 



wfyaijson this dip, but you 
z others to iread._ 


b 2 j ■ ■ - ' • ■ ... 

You may tell your group what is on this slip, but you may 
jnqt pass it around for others to read. * 

■<^t- • ■ • 


• ( 

or a teacher during the third 
get along well aftid so they 

e TealtrCiaJer' taught the 

st- .... ' . .: : 

i . ■. ■ 


Information Q 

All teachers taught at the«same time^and exchanged groups 
at the end of eadvperiqd. * 

Each teacher liked a differehtgro,up best. During the 
second period each teachecitaught the group he liked best. 

■ ' ■ ' ■ "■ ■ 
Each. teacher taughteyery group during one of the first 
: four periods 0f the day. 


what is on this sJip, but you . 
r others to read. - 


'BjV ■ ■».*'.*"■ 

You may tell your group what is on this slip, but you may 
not pass it around for others to read. 


School Intermediate Unit had, 
teachers; and four instructional 

had chosen its own name. 

ci Tor xne i ntcrrncaiaic unit. t 


information • 

• ' Your group members have all the information needed xo 
• find the answer to the following question. Only one 
answer is correct. You can prove it. ~ 

. • ■'. ' ' ' 

IN WHAT SEQUENCE DIDTHE APES HAVE THE 

VARIOUS TEACHERS DURING THE FIRST FOUR 

rcnivUut' r i 

r ■ ■ ■ 

Some of the information your group has is irrelevant and 
will not help solve the problem. 

x * >- y - ■ . * ■ 


Hfhat is on this slip, but you 
>r others to read. 


You may tell your group whatjs on % this slip; but you may 
not p$ssJt around for others to reajd. 


■»"■.' * • 

Jed about how it would be > 
*rs who always' had trouble 

.» \ 
■ \\ s 
ith the Champs oveTalk 

• * " — ^v" 

er had been at Frezrfel School 
►horter period of time than 
ers. 


Information 

The Team Leader taught the Dinosaurs the second period. 

Harry worked.wi(th the Bombers in the third period. 

Sybil had been at Fjeznel School a shorter period of time 
than any pf the other teachers in the Intermediate Unit. 

\ ^ .. . 1 
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' i TASK B .(Small groups) x ^ ' 



Mark the processes used in this Activity and give an example of how they were used: 
* PROCESS ' ' ' EXAMPLE OF HOW USED 



UDotnViiMo. Learner uses several ot the senses 
(tasting feeling, seeing; hearing, smeiling/eta). to- 
collect data about environment. 


. .7 ■ 


MP AQT |R I Mi^ * 1 Id nn ctanHarH 1 1 n i tc r>f moaci i ro anH 
ivicmou n 1 v% w ^ Udiiiij bidiiudiu uniib ui iiicdbuic dilQ 

"invented" units to determine quantity, quality, 
and extent. ' 


/ ' 

- _ / ' / ' 


t. / ^ 

C*\ A^QI FYII\l(*5 f ' Af^Pf Hotormininn cimilnritipc and 

. L»LM»JOtr I II>IVj. rAllCI UC Icll 1 IIIIIHlj dill 1 llcll 1 UCi dl IU 

differences, learner places objects, ideas into c groups 
or categories. ' ■* 


* 


" * * i 
INFERRING: On the basis of collected data and 

observations, learner can determine some possible 

reasons for. observation. 


p ■ ■ ' - • w 


PREDICTING: On the basis of current-data and 
experience, learner foretells future^ events, con- 
ditions, etc. 


— : <^ 


COMMUNICATING! Learner can present infor- 

mating' and IHoac tr\ r\thorc in worHal and nnnuorhal 

llldlrUJN QJ IU lUCdO IU UUICIS III VCI Udl CM IU llUIIVClUal 

formsS^ 


i 

i . 


FORMULATING HYPOTHESES: On the basis of 
preliminary experience ana inferences, me learner 

establishes the direction for further inquiries. 

> 


\' 


EXPERIMENTING: Learner seeks to find 
answers to. an Unsolved problem through various 
methods of testing, data collection, and inter- 
pretation. - a * 




INTERPRETING DATA: Collected data are 
organized and compared with previously y/arified 
data in order to ^determine meaning. j 





- ••• . / 



mis list was adapted from materials developed by the American Association for the Advancement of. Science 
for the Project AAAS Commission on Science Education. * 



PROBLEM-SOLVINGJVPPROACH Task Care 
Forest Service-USD A 



a lesson plan for 



SOIL INVESTIGATION 



Set the stage for this investigation by reviewing quickly what will take place in the allotted time. For example, say: 
"In this session we will develop some skills in collecting, recording, and interpreting data about soil environments. We 
will then apply these data in making some decisions about ho"W to use this land." * 

Noto to facilitator. :^Both the metric and English systems of measurement are included \n the lesson plan. If it has not 
"already been determined, you should discuss and decide with the group which system will be used. 

I. DESCRIBING SOIL /. 

Distribute Task A and have the group complete it before going to the study sites. minutes) 



TASK A ' ■ ' 

Wrire your own description of soil. Keep.this description for reference later. 



\ 

OBSERVING AND RECORDING THINGS IN THE SOIL— ^ 
Go on to Task B. " 

1. Have participants do Task B; step 1, before going to study site. (5 minutes) 
.2. Travel to study site. Have participants do Tasjk B, steps 2 and 3. (15 minutes) 



Investigating Your Environment Series 
Forest Service, United States Department of Agriculture 
; Revised 4 1 978 ' 
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TASK B (small groups) * " " « • 

1. Predict^wfigt you will find in the top feytncheo (centimeters) of tJiearea to be studfed. List your 
predictiorfK — V % . ** 

2. Select an area about 2 feet (61 cm) square^en the ground and sift through the top 3 incrfts (7.6 cm), 
recording the evidence of plants and animals you observe. Replace the ground in as near original condition 
as possible. 



Name or description 
• of item in the soil, 


Quantity 


Possible effect on soil 








/ 






: ~~T7~r~^ 1 * — 

























3 The terms litter, duff, and humus are used to describe organic matter at the top of the soil. From your 
study above, complete the following chart . • 



Term and definition 


Describe the feel 


List the identifiable parts of plants 
and animals you found 


Litter (identifiable dead things 
on surface) ■ 


c 




0 

Duff (pahially decomposed 
• organic matter compacted 






Humus, (almost completely 
decomposed non identifiable 
organic matter) 




... / . 



— ' r ~ — 

Questions and Discussion • ^ 

Discuss the terms litter, duff, and humus. Have participants pick up samples of- litter, duff , and humus from the 
area they're standing on. ■ • , . * ■ { 

1. "What did you find?" -'„■....' 

2. "How do you think the organisms you found affeathe soil?" f 

3. "What might be some reasons for the odors in the soil?" 

4. "Under what conditions would you expect to find more or different organisms?^ 
DEVELOPING THE SKILLS TO COLLECT sblU DATA 
Questions and Discussion ^ 
Move the group to a soil profile or soil pit. - 

1. "What do you see as you look at this'cross section or profile of soil?" 
.2. "What are some things we might want to find out about this soil?" 

Comment to the group, "The various conditions. and characteristics of soil that you have mentioned, such as 
color, texture', structure, temperature, aid acidity and alkalinity (pH), affect the way land can be used. Know- 
ledge of these conditions is essential to land use planning/whether in a forest or in your backyard. We are . 
going to collect, record, and analyze some information about those soil characteristics." Distribute Task C and 
refer to instructions on the back side: 

S1 - 2 V 16 ■ 
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Discuss and demonstrate how to collect data about the following soil characteristics using the. instructions on 
the back side of Task C. This instructional session is extremely important: Thfe participants need the skills they 
develop in this session.when they collect data for themicrorrtonolith. Demonstrate and discuss what y >u are 
doing asyou proceed, .and (draw on the participants for most of the observations. For example, in demonstrating 
texture you may want to have samples of sand, loam, andxlay in cans. Have participants v-el these samples 
before determining the texture of the soil layers in the profile. You may want to demonstrate the use of the 
/pH kit in front of the whole group. Use some foreign material such as cigar ashes, a rotten log, or Coffee. 



CONSTRUCTING A SqilMlCROMONOLITH ' /. - * 

- Refer to Task C. Explain that there is a place to check oy"record the data collected^nd a place to sketch. hov^ 
Jocks. . — ' 

bi$pr^;tKe^haterials available (jars, jelly cups, baggies, etc.) and demons, rate.how they are used to construct a 
micrcmonblith. (45-60 minutes) 




l/sinq th9 information on the back of this task, and the available equipment, record your observations below, 
lake a micromonolith-uiing ihe materials provided. 

Sketch your soil, profile, label the layers or horizons, and record the data. 



PROFILE SKETCH 



DATA 

— AMemperanjres-. 

" 3 t\. (91.4 cm) above surface 

Just along surface _ 



Contents of layers above top soil Of existing): 
Litter ; 

Duff • ■ ' '• 



Humus . 



Total deptt layer above top soil _i_ 

' ( 

Topsoil (a horizon); ^ 

Depth ^ in. (cm) to ; 

Color 



. in. (cm) 



Texture: Sandy_ 



Loamy. 



. Clayey . 



Structure: Columnar Blocky, Platey Gr*nular_ 

pH . fc 

Temperature °P m (°C) 

Plant roots visible ' 



Record below the same information, for the other layers. 



Describe type of rock m the bedrock (if present). 



i 

i: ■*■ 



COLLECTING i^QflMAt JON ABOUT SOI L CHARACTERISTICS 



Soil lay m-Xh<>nzons). M* ik where the soil changes cole and general appearance. Many soils have three major 
layers or horizons: top s|l, subsoil, and parent material. Because soil formation has many variables, you may 
find more or fewer layersi 



accurate color description. 



Color. .Describe the color of each major layer, using your own descriptive terms. Moisten soil to get a more 

:V.-.'" * m 



3. Texture (how the soil feels). Determine the texture of each major layer. Testure is determined by the feel. 
. Ru6"a moistened snmple oflsoil between thumb and forefinger. Spit oh sample to moisterf, if water is not 
fc 'available. - X ' 

If it feels very gritty and hot plastic— sandy 

If it feels smooth and slick, or somewhat gritty and sticky — loamy 

If jt feels smooth, plastic, yery sticky— clayey 

4. Spvcture (how the soil is put {cgether in geometric shapes). Determine the structure of each major layer. 
Carefully break ap^rt a shoveVf yl of soil from'each layer and match its characteristics with one of these 
structure words: Blocky y °°° \ . p 



\ 



Columnar \ flflfl * 

\ 

Granular 



\ 



Platey 



\ , • 

5. Temperature. Determine ^:he temperature of each layer. Use the soil thermometer. m 

\ " ' \ • ' • < 

\ \ • v ■ 

6. pJM (acidity or alkalinity): Determine the pH of each major layer. Soil pH is an indication of how well certain 

plants can <jrow in the soil. Put a small sample of the soil to be tested in a porcelain dish. Do noi touch the 
sample. Use just enough pH reagent to^ saturate the soil sample. Match the color of the pH reagent at the ^ : 
edge of the soil sample with pH color chart. >. , j 

Each person should construct a soil mic^omonolith (Task C). A.micromonolith is a small model.of a soil - 
profile in w4^ch samples of each soil layier are attached to a card. ■ 



ANALYZ'-MG THE SOIL DATA 

After tt>a group. finishes Task C, distribute Task D. Discuss this task by reading the instructions with the whole 
group agd going over the first task on soil depth: * £ 

It may be important to have local plant identification books, picture keys, etq., for usa'by participants in * 
interpreting the soil data tablas on the back of Task D, (20-30. minutes)* v. . % . 



TASK D (individuals or small groups) > 

^ANALYZING SOIL DATA . ' ^ >\ . 

\j:.-. ig the *oil data.you collected and the information provided in the soil data tables on the othe- sifie of this 
ask. complete the following. 

- * * * 
Or: the basis of soil depth, Complete the following (refer to Table I), 4 

The potential of- my soil for water storage is • * ^ * 1 j 

Why?" U s \ / 



2. On the basis of color, complete the following (refer to Table 'I). 

a. The top soil, or A horizon: 

.Amount Of organic material , 

* Erosion factor ; [ 

Fertility , - 



b. Trie drainage in thtfsubsurface soil; or B horizon ; ': . 
z — ^^-'^ " — — 



3. 0;i the basis of texture, complete the'following (refer to Table til). 



Layer or horizon - 


Water holding capacity* 


Looseness of soil ^ 7 


/ Tojfiotl A. 






Subsoil B 







4,/ On the basis of structure) complete the followqjg (refer to Table IV),.. 



:/ 


Layer or horizon 


Penetration of Water 


Drainage 


Aeration 


I ' 

/' * 


Topsoil A 








j Subsoil B . 








t \ . * 

5. On the basis of pH ranges, complete- the following (refer to Table V), 


>* 





Some plants that could grow here according to the soil pH 
plant chart 


Some plants actually observed 
growing here ^ 











How well did the plants in the study area check out with the pH you measured? 

Describe in a short paragraph how you wouyl set up an experiment to collect dau ancfconstrutt your own 
, soil pH plant chart. \ * * 

6. On the basis of the soil temperatures complete rhe statement below (refer to T^ble VI):- The plants on my 
soil ha^g growth taking place low. I precifcvthat 'njfrmbnihs the growth conditions of the soil, on 
the basis of soil temperature, will be \ * 

" • . , ^ ■ ' . ' \ t ■ • ' * • 

7. Write a soil descotion about this soil using *hd words 'rom the data yen collected *nd recorded on the soil 
micromonolith card. Compare this description v>h **ne one you wrote at the Miming of the session. 



SOIL DATA TABLES 



TABLE i. RELATIONSHIPS OF SOIL OEPTH TO PLANT GRCWTK ANO WATCH STORAGE 



1 


rr* : : — j 


Soil Depth 


Watar Storap 


Deep Soil {over 42" wr 1.1 m.) 


£« c*ii«nt wetei etorega ana* plant "grr/wth 


Mod. Deep Soil^ l20"-«r- or 0.50 


Good irvater ttdtege and plant growth 


8**ii*>v Soil 120" c. 6.6 m. and under) > 


Poor : wiur it or age and plant grown* 



TABLE IV. SOME EFFECTS OF STRUCTURE ON SOIL C0N0ITI0NS 



Structure V 


Parwtraticn o( weter 


Drainage 




Aeration 


ColurADr * llfin 


Good 


Good 


Good - 


. ooo i 
8locky ooO| 


Good 


Moderate 


MooVita 


Granular 


Good 


Bett 


Bait 


PletfY <9 


. Moderate 


Moderate 


Moderate 



TABLE II. SOME RELATIONSHIPS OF COLOR TOSOIL C0N0ITI0NS 
A. TOPSOIL (A HOFTVZONI 





Color 


Condition 

* 


Dark Irtarl gray 
brown to black) 

r . ..... 


Moderately .dark 
'brow" to vellow- 
brown) 

' . 


Light li>eJe brown 
to yellow) 

i 


Amount o' o<qerye material 


High 


Medium 


Low ' 


(— , ------ 

Eronon 'actor 


Low 


Medium 


High 


Aeration 


High 


Medium 


Low 


AvailaWa Nitrogen - 


High 


Medium 


Low 


| _ ' 

; Fertility 


• High . 


Medium 





TABLS V. RELATIONSHIPS OF SOU. PH TO PLANT SPECIES 



3.5 4.5 

(3 5 to 4.5 il tob 
acid tor many planti) 



IMoit plan.t i 
do bett hare) 



i 14 it too *ta 



(6.S to 14 ii too aReline 
tor molt plan til 



B. SUBSURFACE SOIL lb ^GRI70.-4> 





> Swbaurface toi co*©^ 


! * ' Condition 




Dull gray lit »n>li.;* raintatl h>iIi O-20">, 


' Water-logged will, poor aeration 




Yellow, re J-Uown, Week lil m loTOt io>li| 


Wall-drelnad ioili 




Morftad grey fit «o ngmi« soili) 


- Somewhat Poorly to poorly drainad loili v 


.••a - s % 





i 'Some eumptat of soil pH plant indicators 

I pH 4.0*5.0: Rhododendron I, carr\ell»ai, > ete1eei, Woeberrlet, *oma (arm, hemlockl, tome 
| pirtei and iprucet. * 

*■ pH 5.04.0: Some plnei, rill, holly, daphne, aome tpruoa. oalk, birch willow, , 
•» rhododendron. 

j- pH 6.0-7.0,: Maple, mountain eati. penty, ette* I, paechev carrott, lettuca, plnei. liri, 
i ' aih, beiiwood elm, yallow pop'ar. 

| pH 7.0-8.0: Mock orange, eoewgul, tegetruih, rad cedar. — P 
i< Not a Thaie ralatlonihlpi may vary tl.ghtly in diffarrnt anviriirmanti. 



TABLE yi. SOME RELATIONSHIPS OF SOIL TEMPERATURE TO PLANT GROWTH 



TABLE in. SOME EFFECTS OF TEXTURE ON SOIL CpNOlTlONS 







Water holding capacity 


Lootenait o» toif 






. Poor 


Good 






Goodlo e«ceilent 


Good' , * 


p. . 


High 


weta' d to' tightly for plant utei 


Poor ' 



Soil temperature 


Plant growth du/ing growing taaton 


Lett than 40* F I4.4°CI 


• No growth, toil bacteria and lung* not vary active 


40°F - B5 B F (4.4°C - 18.3°CI 


Some growth 


65 J F - 70*F I18.3°C- 21.1 0 C) 


Fasten growth 


70°F -85°f <21.!°C - 29.4*0 


Soma growth 


Above B5°F <2S-Vc) 


" i ^ ' 
No growth 
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" Questions and Discussion ; • 

1." "Using the observed color of the top layer, and Table II, A and B, what did you say about the erosion factor 
of your soil?" /■ • 



2. "Using the structure of vbur soil and Table IV, what did you say about the drainage' of water?' 

3. "How well did the plants in the study area 'conform. to the soil pH planjtchart?" 



. : v 4. Have groups read how they would set up their own soil pH/fjIant chart. Point out that soil scientists determine 
v j .. soil pH and record the plants growing in the area to construct a table or chart for use in interpreting soil pH/ 
plant relationships elsewhere. / . ' r 

' ' * I- '• W ' ' .-/ * .... . / . . ',. • 

. 5. If there is a Soil Conservation Service soil survey report describing local soils available, read its description 
of the toil just studied. Point out that these reports are prepared from the same informatipn we used. 
' Compare the Soil Conservation Service's descriptiorvwith the participants' descriptions. Usually the.descrip- * 
tions are very similar. / . * . 

, . ' ■ '* ■ ■ '. • •' . • .. 

'6. "How does this soil description differ from the one you wrote in Task A?'' : ' K 

/"' ' . ' I ' * : r " " 

VI. MEASURING THE SLOPE OF THE LAND 




<3 




A 



"In addition. to the other data we have collected, measurements of the slope of the land are needed in' order *to~ 
discuss possible uses/Of .the study area. If the slope is varied, measurements from several locations may be. needed 
to obtain a more accurate average." Pass out Task E. (10 minutes) 



/ 



/••A 



TASK E • . 

MEASURING TH E.SLOPE OF THE LAND 

■ ' 1 Select i place that repr etentt the average t loot of the land beinq ttudied or take teveral meajurementt 
.end average thwn. ° ( . ... s 

2. Plica on* end of a 100-ixch (100 cm) tuck on thetlopeyou want to meaiure. Hold nick to it ii about 
Itvtl. If you ui4 ad-flerent length ttick. then correct by uting the convertion table. 

3. Place * jar with tome liquid in It on the outright ttick. Rtiia or lower the ttTck'untit level. 

4. Meaigre the number of rnchei (centimeter!) the free end of the tttck n off the ground. . 

5. The number of tnchet Icentimetertf it the slope of the land in percent. 

'6. Repeat the above ttept m teveral different areai to get en average slope of the land being investigated. 



WATER 




CONVERSION TABLE 
St>ck length DuUnce the end of trie * Mult i 



tf)p in (cm) 
(cm) 



M<k t\ above the ground convmion Uctor 



in lcm| 
in (cm) 



SI-7 
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VH.; DETERMINING POSSIBLE 1AND USES * * ■ . " 0 

"Using. the 1 soil data you have coNected, t*VG slope measurements, and the land use data tables, determine a land 
'cl&sification and possible use(s) for your study f\Xe" Distribute Task Fj* (20 minutes). 



TASK F. (small groups) % 

DETERMINING POSSIBLE LAND USES * " 

, ' • .**.... 

Man's^reat diversity of land uses requires different sets of criteria that analyze a variety of soil and land factors 

in different ways, These factors must be considered in determining the most appropriate land use for a given 

area.. The most limiting soil factor will be*the major influence in determining the best use of the land. See the 

Land Use Ipata Tables for definition of limiting soil factor, 

■ » 

Using the data from Tasks D and E and from the Land tJse Data Tables, answer the following questions. 
According to the Land Use Data Tables-, this land could be used for: 

1. Agriculture (list and explain why): 

2. Occupancy land uses 
Roads and streets 
Building sites • 

Septic tank filter fields " 
Picnic and camp»areas - 

I feel the best uses^of this land would be: ~ ... _^ 



Wby?_ 



, ■ / 

/' 

/ 

/ 
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LAND USE DATA TABLES 

■ ■ ( ■ 

AGRICULTURAL USES . x 

Directions: - Circle the item jnjsach of the five columns below that best describes each of the five soil factors in the 
soil you studied. The most limiting soil factor will determine the best agricultural use of the land. A limiting soil 4 
factor can be defined as something.that will restrict the use of land for desired activities. The most limiting factor 
indicates the mbst'appropriate agricultural use. 





* 


SOIL FACTORS 




Agricultural Uses . 


Slope (%)' 


Erosion Hazard 


Soil Depth 


Drainage 


— — : -r-C,-- 

' Texture , 


0-3 


None 


Deep , 


Good 


Loam or sMr 
loam* 


• ' i . 
Farm crops— cultivation good soil ' 

mngmt. practices 


3-20 


Slight to moder- 
ate 


Mod. deep 


Somewhat 
poor. 


Sandy loamjor 
silty clay ^ 


Farm crops^-few to several special 
cultivation practices , 1 


20-30 


Severe 


Shallow 


Poor 


^Sand or clay 

* » .■ i 


Occasional cultivation, many special 
practices 


0-2 


None to slight - 
J* 


Deep 

i 


Good to 
poor 


Stony 


Pastqre-woodland cultivation: no 
machinery can be used 


30-90 


Very.severe 


Deep to 
shallow 


Good to 
poor 


Sandy, kiamy, 
clayey or rocky 


Pasture, .timber growing, woodland, 
wildlife, no cultivation machinery • 


aii 


None to extreme 


Deep-to 
shallow 


Excessive' 
to poor 


Rockland, river 
wash, sand dunes 


v • > 

Wildlife/recreation 


*Loam is a combination of sand, silti and clay particles. 



.Occupancy land uses . 

Select the most limiting factor for each rand use and record the overall limitation (slight, moderate or severe) on 
Task F. ' . .. ' 

A ' . - ' • • . ' , . • ' \ 

* ' ^ * - ■ ■ ■ • . 



\ Land Uses and Factors 
Affecting That Use 


Slight Limitation 


Moderate Limitation 


Severe Limitation 


Roadsjand Streets 
Slopes 
Depth 
*Water table 


0-12% 

Over 401n. .. 
Over 20 in. • 


■/• ~ 

12-30%, 

20-40 in. (50.8-101.6 cm}' 
10-20 in. (25.4-50.8 cm) . 


Over 30% 

Less than 20 in. " 

Less than 10 in. 


4 

Building Sites 
Slopes 
Depth 
Watertable 


0-12% 

Over 40 in. t m 

Over 30 in. 

i ~~ 


i2-20%- •:• 

20-40 in. (50.8-101.6, cm) 
20-30 in (50.8-76.2 cmK. 

, . — ii -f 


\ 

( ' 

Over 20% 
Less than 20 in. 
Less than 20 in. 


Septic Tank Filter Fields . 

Slope . v 

Depth 

Watertable 'depth 
below trench ' x * 


Over|6ft. 
OveiUft. i 

-a- 


7-12% 

4-6 fUl 21.9-1 82.9 cm) 
2-4 ft. (61.0-121.9 cm) 


Over 12% 
Less than 4 in . 
Less than 2 ft. 


Picnic and. Camp Areas 
Slope 

Stones ' f 
Watertable during 
season 5f use 


0-7% 
0-20%' 
Over 30 in. 


7-15% * 
20-50% 

20-30 in. (50:8-76.2 cmf 


Over 15% 
Over 50% 
Less than -20 in. 



Questions and Discussion 
1. "What recommendations did you make on Task F?" ■ I- 
• 2. ''How do you feel about the present use o^f this land?" /t 
' 3. "How could man improve the use of this land?" . . 

4. "What are some uses which could damage the land? What environmental precautions should be taken to 
minimize the damage?" J 

5. "How do the things we have done so far relate, to making land use decisions?" 

■* ' 

6. "How do social, economic anc) political factors affect the development and use of the land?" 

7. "What are some long-range effeqts of landjjse decisions on our society?" 
VIII. .COMMUNICATING FEELINGS, AWARENESS, AND VALUES 



* • r 

TASK G. (individuals or small groups) ""■ », 

• U - ' ' . - ' ' 

In addition to the factors we have collected information about today, list others that influence the way land is 
used! ■ * 



Factor 



J. 



Who Is Involved 



/ 



Influence On Land 



Select one or. two of the above factors and describe what you might do to become involved in determining how 
the, land will ^ used in your back yard, comm unity, county, etc, <> 



• • • • -. - . ./ 

Ask for responses from Task G and discuss. 



{X, SUMMARY 

.1. "What did we find out about the environment in our study today?" 

2. "Hpw can we summarize our discussions and investigations? 

3. "How are soil characteristics important iiyf nvironmental management?" 

4. You may want tfte participants to evaluate the session by writing how they felt about it. 
X. SOME OBJECTIVES V .-• 
Behavorial Outcome m Knowledge 

J 1. As a result of this session each participant should be able to: 

a. Describe three ways in which the living organisms in the top part of the soil affect the soil 

b. Construct a soil micronomolith of an assigned soil profile, and determine and record texture, structure, 
pH, temperature, and colbr of each layer . 

c. Write a description of a soil studied, usmg the words recorded about that soil on the midromonolith 

d. . Demonstrate the ability to determine the best uses of theland in this area, using tfie data from the soil 

micromonolith and the land capability .charts* A . • 

e. Describe three things that man does to determine the proper management of vsoil resource. 
Behavorial Outcomes in Feelings/ Awareness, Values, and Act ioris r 

1. As a result of this session, each participant should be able to: ' 

.a. Describe how he or she feels about man's effect on this soil environment 

o* Describe'hpw he or she feels<abo.ut man's effect^ on the soil environment, where they live 

c. Describe what he or she can do to improve the use of the soil and in communities. x . 

XI EQUIPMENT NEEDED (for a class of 30 people) 

6 La Motte soil pH kits ■ -° - _ 100 jelly cups and Ijds* . 

30 micromonolith cards ' *. 3 soil thermometers ^ 

6 tape measures . ~ 2 #10 cans of water 

30 sets of lab sheets \ 30 hand lenses 

> - 3 sticks (50Vcm or lOOf/cm long) ^ 3 baby food jars, half full of water 

30 sets of task cards and data cards » . . ■ — ■ 

3 staplers 

1 box of staples • 

2 shovels 



\ . 

\ 
\ 



3 yardsticks^ metersticks) . 
Samples of sand, silt, clay'- (optional) 

Plant samples, drawings/or guides to use with soil pH plant relationship chart (optional) 

The tasks and discussion topics in this lesson are designed so th^ many can be d&ne individually or in combina 

tion, ^depending upon the facilitators objectives and time constraints. . 

■ ... y \ 

It is suggested by the writers that continual plan revision be done by the people who use this plan. 

'. ■ * * " ' 

*Other materials (baggies, plastic wrap, pill bottles, etc. )* have been used satisfactorily. 
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TASKj A ; 

Write your own description of soil. Keep this description for reference later. 1 

. I 



o TASICB (small groups) '; \ 

1. Predict what you will find iri'the top few inches (centimeters) of the area to be '.studied. List your 
predictions. ■ 



2. Selectman area about 2 feet.(6l cm) square on the ground and sift through the top 3 inchss (7.6 cm), 
. ■ recording the evidence of- plants and animals you observe. Replace the ground in as near original condition 
as possible. 



•Name or description 
'>f item in the soil . 



Quantity 



. Possible effect on soil 



3. The terms litter, duff, and humus are- used. to* describe organic-matter at the top of the soil. From, your 
( study above, complete the following. chart *; * • ■ ^ 



Term and definition 

>/ 


Describe the fee) 


List the identifiable parts of plants 
and animals you found 


Litter (identifiable dead things 
on surface) 






Duff (partially decomposed 
organic matter - compacted . 


J . . J- 




Humus (almost completely, 
decomposed nonidentifiable 
' organic matter.) 


1 i p 

>- 


* 
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TASKC '-i 

- Using the information on the back of this task, and the available equipment, record your observations below. 
Make a micrqmonolith using the materials provided. . 

Sketch your soil profile, label the layers or horizons, andrejsprd the data. 



PROFILE SKETCH 



; DATA 

Air temperatures: 

3 ft. (91.4 cm) above surface — 
. - Just along surface ' • ' 



'Contents ollayers above top soil (if existing): 
Litter^^ : ] 

■Duff - : 



Humus . 



Total depth of layer above top soil . 

Topsoil (a horizon): 

Depth in. (cm) to _ 



.in. (cmf 



Color _J_ 



Texture: Sandy _ 



Loamy , 



. Clayey . 



Structure: Columnar m Blocky__Platey Granular. 

PH. 

Temperature 



_°F (°C) 



Plant roots visible. 



Record below the same information for the other layers. 



Describe type of rock in the bedrock (if present). 



SM5 
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COLLECTING INFORMATION ABOUT SOI L CHARACTERISTICS - 

1. Soil layers (horizons). Mark where the soil changes color and general appearance. Many soils have three major 
layers pv horizons: top soil, subsoil, and parent material. Because soil formation has many variables, you may 
find more or fewer layers. * 

2. Color. Describe the color of each* major layer, using your own descriptive terms. Moisten soil to get a more 
accurate color description. 

3. Texture (how the soil feels) Determine the texture of each major layer. Testure is determined by the feel. 
Rub a moistened sample of soil between thumb and forefinger. Spit on sample to. moisten, if water is not 
available. * " • . „ • 

If it feels very gritty and not plastic— sandy r * - 

If it feels smooth and slick, or somewhat gritty and. sticky— loamy " 
If it feels smooth, plastic, very sticky— clayey 

4*. Structure (how the soil is put together in geometric shapes).. Determine. the structure of each major layer. 
Caref j!!y break apart a shovelful of soil from each layer and match its characteristics with one of these 
structure words: Blocky 000 x / 

Columnar flflfl V 
Granular 

Platey ' ^ 

5. Temperature., Determine the temperature of each layer., Use the soil thermometer. 

6. pH (acidity or alkalinity). Determine-the pH of each major layer. Soil pH is an indication of how well certain 
plants can grow'in the soil. Put a small sample of the soil to be tested in a porcelain dish. Do not touch the 
sample. Use just enough pH reagent to saturate the soil sample. Match the color of the pH reagent at the 

v edge of the soil sample with pH color chart. , 

Each person stfould construct a soil micromonolith (Task C), A micromonolith is a small model of a soil 
, profile in which samples of each soil layer are attached to a card. > 
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TASK-D (individuals or small groups) 

ANALYZING SOIL DATA * 

* • 
Using the soil data you collected'and the information provided in the soil data tables" on the other side of this 
Task, complete the following. ' 



1. On the basis of soil depth, complete the following (refer to Table I). 

The potential of my soil for water storage is 

Why?_ " 



2. On the b^sis of color, complete the following (refer to Table H). 
a. The top soil, or A horizon: - 



Amount of organic material. 

^Erosion factor 

Fertility , 



b.. The drainage in the subsurface soil, or B horizon, is:. 



3. On the basis of texture, complete the following (refer to Table III). 



- * ; 

Layer or horizon 


Water holding capacity 


Looseness of soil - . 


- Topsoil A 






Subsoil B 







4. On the basis of structure, complete the following (refer.to Table IV). 



Layer or horizon 


Penetration of Water 


Drainage 


Aeration* 


Topsoil A 








Subsoil B 









5. On the-basis of pH ranges, complete the following (refer to Table V). 



Some plants that could grow here according to the soil pH 
plant chart 


Some plants actually observed 
growing here' 











How well did the plants in the study area check out with the pH you measured? 

Describe in a short paragraph how you would set up an. experiment to collect data and construct your own 
soil pfH plant chart. 4 

6. On the basis. of, the soil temperatures, complete the statement-below (refer to Table VI): The plants on'my 

soil have growth taking place now. I predict that in 3 months the growth conditions of the soil, on 

the basis of soil temperature, will be . ~ 



?. Write a soil description about this soil using the words from the data you collected and recordec) on the soil 
micromonolith card. Compare this description with the one you wrote at the beginning.of the session. 



\ 
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SOIL DATA TABLES 



TABLE I. RELATIONSHIPS OF SOIL DEPTH TO PLANT GROWTH AND WATER STORAGE 



TABLE IV. SOMC EFFECTS OF STRUCTURE ON SOtL CONDITIONS 



Sod Depth — | ■ Witr Storage 




• Structure 


i' Penetration of waurr 


Drainage 


Aaretion 


Di*P Soil to««r 4?" or 1.1 m.) 


Excellent water storage and plant growth 




Columnar- flfl fl 


Good 


Good 


Good 


Mod. Dnp So. 1 ITOr'.^T" tcO.6-1.1 m.J 


Good Mia r storage and plant growth 




BlOCky BOO 


j • - 1 

Good 


r • — 

Moderate 


Modetale 


Shallow Sod 120" or/0.6 m. and undtfl 


'"I 

Poor meter storage and plait growth , 


• 


Granular 


Good 


Best 


< Bett " X 






Pletey © 


Moderate 


Moderate 


Moderate 















TABLE II. SOME RELATIONSHIPS OF COLOR TO SOIL CONOITIONS 
A. TOPSOIL (A HORIZON) ' . 







Color 




* 

Condition 


: Oark {dark grey* 
brown to black) 


t 

Moderetely dark 
(brown to yellow 
brown) 

/ 


Light (Pale brown 
to yellow) 


, Am xint of orojn< material 


High 


Medium 


Low 


Erosion factor , 


Low - 


Medium 


High 


Aeration 


• High } . Medium 


h 

Lfiw 


AvaiUMe Nitrogen 


H ' uh ! • f WedSum V 


Low 


Fertility 


High 


' Medium 


! Low 



B. Subsurface soil ib horijoni 

Subsurface tod cnloi 



Dull grey hf <n low «aintjll to- It 0 20 ') 



Condition 
' Water-Jogged toils, poor aeration 



H 
— i 



Yellow, red-Orown. Mack lif.irl forpi toilt) Well grained toils 



. Mot Had c|rfty (it -n Humid toils) 



Somewhat poorly toj>oorly drained tods | 



TABLE III: SOME EFFECTS OF TEXTURE ON SOIL CONOITIONS 



T««tur* 

5-rKJV 
Lojmy 
Clayey 



Weie» holding capacity 
Poo* 
Good io e«cetlrnt 
Hign (Male* hHiJ w.j tightly to' oi*nt utel 



Looseness o' tod 

Good 
G7CJ 
* P. J0 » ' 



TABLE V. RELATIONSHIPS OF SOIL pH-TO PLANT SPECIES 



7< — L 



(3.5 to 4.5 it too 
eod for many plants) 



(Moit pltnti s 
do best herrl 



(8.5 (o .14 is too alkaline 
(or moit plantsj *" 



Some examples of toil pH plant indicators 



pH 4.0-5 0. Camellias, twtetbey. galex, white cedar, tome fetrts. rnbuntain aih. pink ladytlipoer. 
w pinet and tprucet. > 

pH 5 0-6.0: Azalaat, blueberries, hemtocM, tome pinet, fir*, holly, dipjjux, tome tpruc*. oaks. 

birch, willow, chore opst. rhododendron, alder, apple, aster chinquapin and luniper 

■ ft I 
pH 60-7 0: Maple, hophornbeem, pansy, attars, peaches, taitafrtt. lettuce, pines, fir*, ath, bats- . 
wood elm. yellow poplar, scarlet oak. black oak, red oak. red cedar, and hickory, 

pH 7.0-B 0: Mock orange, asparagus, sagebrush, okadt. haw, beldcvpretl. bleckberry. •jtalpa, 
and hack berry '« 



Now : These relationship* may vary slightly in different environment!. 



TABLE VI. SOME RELATIONSHIPS OF SOIL TEMPERATURE TO PLANT GROWTH 



Sod temperature 

i 



Lett than 40 F (4.4 CI 



40 F - 65 F 14. 4 C/ IB 3 C> 
65°F - 70*F (18.3*C - JI.I^CI j Fattett growth 



■ Plant growth during growing season 
growth, tod bacterid and fungi not very active 
Some qiowth 



i 



! Above BS F (29.4 C*l 
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TASK E • 

MEASURING THE SLOPE OF THE LAND . ' 

1. Select a place that represents the average slope of the land being studied or take several measurements 
and average.them. ^ 1 : 

2. Place one end of a* 100-inch (100 cm) stick on the slope you want to measure. Hold stick so it is jbout 
• level. If you use a different length stick, then correct by using the conversion table. 

3. Place a jar with some liquid in it on the outright stick. Raise or lower th i stick until level. 

4. Measure the number of inches (centimeters) the free end of the stick is off the ground. 

5. The number of inches (centimeters) iS'the slope of the larid in percent. 

6. Repeat the above steps in several different areas to get an average slope of the land being investigated. 



' . 1 


« JAR OF WATER 




100 INCHES X 


inches (CM) / 


ABOVE GROUND ' 








A " 



CONVERSION TABLE 



1 * 1 








' Stick length 


Distance the end of the 


Mult, by 


Slope 


(inches) 


stick is above the ground 


conversion factor 




100 in. (cm) 
- 50 in. (cm) 


v - in (cm) 


x 1 

x 2 .. = 
>• 




in. (qm) 









/ 
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TASK F (small groups) «• 
DETERMINING POSSIBLE LAND USES 



Man's great diversity of land uses requires different sets of criteria that analyze a variety of soil and land factors 
in different W3ys. These factors must be considered in determining the most appropriate land use for a given 
area. The most limiting soil factor Will be the major influence in determining the best use of the land. See the 
Land Use Data Tables for definition of limiting soil factor. 

* j i • . \ ■ . 

HJsing the data from Tasks D 3nd E and from the Land Use Data Tables, answer the following questions. 

According to the Land Use Data Tables, this land could be used for: . 

1. Agriculture (list and explain why): 

^. Occupancy land uses ■ . x . * , 

- Roads and streets - 
■Building sites ■ *■ . 

Septic tank filter fields • ■ . ' * < 

Picnic and camp,areas 

I feel the best* uses of this land would be : :^j , > " 



Why?_ 



TASK G (individuals or small groups) 

Jn addition to the factors we have collected information about today, list others that influence the way land is 
used. . 



Factor 



Who Is Involved 



Influence On Land 



Select one or two of tbe above factors and describe what you might do to become involved in determining how 
the land will be .used in your backyard, community, county, etc. . v 
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LAND USE DATA TABLES 



AGRICULTURAL USES 



*••■." + s * 

Directions: Circ^he item in each of the five-columns biMow that best describes each of the five soil factors in the ' 
soil you studied. "Che most limiting soil factor will determine the best agricultural use of the land. AWimiting soil 

factor can be defined as something that will restrict.the use of Jand for desired activities. The most limiting faf tor ^ 

indicates the most appropriate agricultural use. * I 







SOIL FACTORS 






Slope (%) 


6 ■ H 

Erosion Hazard 


Co/7 Dt>rtth 


' Drainaap 

Oft t&yG 


Texture 


Agricultural Uses 


0 3 


None 


Deep 


Good 


Loam or silt 
loam' 


Farm crops -cultivation good soil 
mrfijmt. practices * • 

- * \ 


3-20 


Slight to moder- 
ate . 


Mod. deep 


Somewhat 
poor 


Sandy loam or 
silty clay 


Farm crops-few to several special 
cultivation practices 


20-30 


Severe - [ 

■•■ ■' 


Shallow 


Poor 

■ 

i 


Sand or clay 


. f * 
Occasional cultivation, many .special 
practices 


0-2. 


•- 

None to slight 

1 


Deep > , 


Good to 
poor • , 


Stony 


Pasture-woodland cultivation; tio 
machinery can be used 


30 90- . 


Very severe 

i 


Deep to 
shallow 


. 

Good to 
poor. 


Sandy.- loamy, 
clayey or rocky 


Pasture, timber grc .ng, woodland, 
wildlife, no cultivation, machinery 


ail 


None io extreme 


Deep to* 
shallow 


! Excessive 
to po6[ 


Rockland, river 
wash, sand dunes 


Wildlife, recreation 

0 



' Loam isa combination of saml. silt, anfi'clay particles. 



Occupancy land uses *' . ' 

Select the most' limiting factor for each land use and record the overall limitation {slight, moderate or severe) on 
Tdsk R*- - 



Land Uses and Factors 
Affecting That Use 



Slight Limitation 



Moderate Limitation 



Severe Limitation 



Roads and Streets 
Slopes 
Depth 
'Watertable 

Building Sites 
Slopes 
Depth 
Watertable 



Septic Tank Filter. Fields 
Slope 
Depth 

Watertable depth 
belnw trench 

Picnic and Camp Areas 
Slope 
Slopes 

Watertable during 
season of-<ise 



.0-12% 
Ov6r 40 in. 
Over 20 in. 



0-12% 
Over 40 in. 
Over 30 in 



0-7% 

Over 6 ft. 
Over 4 ft. 



j 0-7% 
! 0-20% 
■j Over 30 m. 

l._ 



12-30% 

20-40 m. (50.&101.6cm) 
10-20 in. (25.4-50.8 crn) 

t . ■ ' 

j 12-20% # ' 

■ 20-40 in. (50.8-'l0l.6cm) 

-; 20-30 in (50.8-76.2 cm) 

- 1 7-12%' ■ ' 
i 4-6 ft. (121.9-182.9 cm) , 
. 2-4 ft. (61.0-121.9 cm) 



7-15% 
20E 
20* 



2050% 
)£0nn. 



(50.8-76.2 cm) 



Over 30% 

Less than 20 in,' 

Less than 10 in. 



Over 20% - 
Less than 20 in. 
Less than 20 in. 



Over 12% 
Less than 4 in. 
Less than 2 ft., 



Over 15% 
Over 50% 
Less than 20 in. 
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S0ME WATER INVESTIGATIONS 



Set the stage for this investigation by reviewing quickly what will take place-in the altotted time. For example, "In 
this investigation, we will develop some skills in collecting and interpreting data about the water- environment. We will 
then apply these'data in discussing the role of water in the environment and our society." 

Note to facilitator: Both the metric and EnglisC-^ysfems of m'easurerrient are included in the lessorr plan. If it has not 
already been determined, you should discuss and decide with th'egrqup which system will be used. 



I. OBSERVING THE WATER ENVIRONMENT 

a. 

Distribute Task A. 



) 



"As you approach the water, record your observations on Task A." (.10 minutes) 



■ TASK A (individuals or small groups) 








As.you approach the water, observe and record your observations. 








Plants . ■ ' /V ... 

... . [ 








Animals ■ • ■ 

j . ' 
Air . . * 


>. 






Rocks , " - 








Wdter : . ■» 








"Other * ^ „ %' 1 /.V 









Questions and Discussion" 



-J 



II. 



1. "What are some things you noticed as you approached the water?" % 
OBSERVING AND COLLECTING AQUATIC LIFE 



Questions and Discussion^ 

1 . "What do you notice about the water environment?" 

2. "What are some factors-that affect the lives of animals in water?" 

3. "Where would you expect to find animals in a water environment?" 

4. "What are some guidelines that we need to consider in collecting aquatic life so our investigation will cause 
the least impact on the environment?" 



Pass out collecting equipment. Go on to Task B. (30 to 40 minutes) 



TASK B (individuals or groups) ~~ ? 

Part 1 - t 

■ Lhiruj the cojlectmg equipment {screens, jelly cups; etc.), collect as ffiany types of aquatic animals as possi 
hie. Put them in the white dishpans for observation by the group. (Keep the pans in a cool place.) When you 
havej^mshed, move on to Part 2 of the task Try to idenffy the aquatic life found. 
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IN. IDENTIFYING AND RECORDING AQUATIC ANIMALS 

Have groups identify as many of the aquatic animals they found as possible, using the aquatic life drawings on 
back of Task B and in pond life books provided. (20 minutes) . ■ . 



Using the "Golden Nature Guide Pond Life" books, or similar field manuals* and picture keys on the other 
side of this card, generally identify the specimens you found, ' 

.List or sketch the animals you found. Return animals to water as soon as you have finished. 



Description of where found 


• Type (name or sketch} 


How many 


Common 
name 












C» ■ 








! 

»— 






i 

1 




» 


«i 

rl — ; 






1 

1 






1 

. 1 

1 



Questions and Discussion 

1 . 'JWhat animalfc did you find?" (You might compile a group list, preferably, on a chart. Each person could . 
record his own list.) - r 

2. "Where did you find most of the specimens?" 

3. "What other life would you expect to find in this stream?" 

4. "What are some things we could do with this list of.animals?" ■ 

IV. PREDICTING WATER CHARACTERISTICS FROM AQUATIC ANIMALS FOUND 

Distribute Task C Cards. On the basis of the aquatic animals you found, and the tables in Task C, predict the 
temperature, pH, and O2 count. (i0 minutes) 
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TASK C {individuals) 



On «tfe basis of the aquatic animals you found, the tables in the Aquatic Data section below, and your 
observations, predict the following characteristics of this stream. .'. - 



I predict that the: '* 
• Water temperature will be_2 

\ Air temperature will be , because*. 

pH wifl be because 

Dissolved 0*2 count will be 

l ean see about ft. into the water; 

The color of the water is " 



because . 



because . 



Knep these predictions for future use. 



AQUATIC DATA 
Table i. pH Ranges That Support Aquatic Life 



MOST ACID 

r 2 * 3 



6* J 



NEUTRAL 
8 1 9 



MOST ALKALINE 



10 1/1 *12 '13 



Bacteria 10 

Plants ' t f 

(algae, rootpti, e"tc.)- 
C.»rp. suckers, catfish 

rtjme insects 
Bass, crappie 
Snails, clams, mussels 
Ldrqest v.iriery of < 

animals (trout, mayfly, 

stonufly. caddisfly) 



13.0 



6.5 



12.0- 



G 0_ 
6.5 



9 0 



8.5 



7,0_ 



J>.0. / / 



6.5 7.5 



Table II. Dissolved Oxygen Re<fuirements for Native, Fisli and Other Aquatic Life 



.E xamples of Life 



D. O. in parts per million 
or/milligrams per liter 



Cold watpr onanisms, including salmon and trou't (below 68 s F.) 

Spdwmnq. qrowth and wtHI ; bemq (caddisfly ,-stonefly, mayfly) 6 ppm and above 

Warm-water organisms (including game fish, such as bass, crapp.e, cat fish^and carp) 
(above 68° F | \ * J - 

Growth and well beinq (some caddis fly) 5 f ppm and above 



Table III. Temperature Ranges (Approximate) Required Jor Certain Organisms 



Temperatin'e (Fahrenheit) 


t * Examples of life 


Greater than 68° F (20 "O- 
warm water 


Mlich plant life, many fish diseases 

Most ba«. crappie, bluegill, carp, catiish, caddisfly 


' Middle ranqe. 55 68" F. 
M2-8 20-C) 

Low ranqe: Less than 
55° F. (12.8 °C) - cold 


Some plant life, some fish diseases 

5a,lrjrion. trout, stonefly, mayfly, caddisfly, water 

beetles 


Trout, caddisfly, stonefly. mayfly 
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MEASURING AJND RECORDING WATER CHARACTERISTICS TO TEST OUT PREDICTIONS 

"One way to test the predictions is to use this (Hach Water O2PH Testing Kit, or equivalent). Open the kit* The 
instructions are inside the lid. There are lots of jobs Jo be done in testing (clipping, squirting, swirling, dipping, 
counting, reading, etc.), so make sure everyone in the group has : a job to'do." • • • ■ ■ 

"- ~- * . ./ ' ■ 
Pass put Task D (and Data Card on the reverse side). Have group transfer their predictions from.Task.C to 
Task D and record the test (measurements beside the predictions-for.-Cbmparison. 

. Each group. of three to five" people takes a kit, and spreads out along the edge of the water. 

Do not demonstrate the use of the kit.. Let the participants read the instructions and learn to use the kit as they 
collect the data. You should check among the groups as they.work to make^sure they use the right bottles, 
.chemicals/etc. (20 minutes) . ' ' * 

Questions and Discussion * 

1 . "How did the test results compare to the predictions?" 

2. "Under what conditions might we e'xpect to get different results than we did today?" u * 

3. "What can we say about the quality of the water in this stream so far?" ■ 

* * ■ * ** ' 

4. "What else would we need to know to decide whether or not to drink this* water?" (Coiiform bacteria count) 



O ( 
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TASK D (groups of 3-5) 

Make Sure Everyone in Your Group Gets Involved in the Testing, 



( 



"1. Using the water test kitl determine the water and air temperature, dissolved oxygen count, and pH of 
the stream or pond. « 
Record the data below, using predictions from Task.C. 

* 

Name of Stream; FJond or Lake:. 



Location of water sample 
(edge or middle ofrstream 
bank of pond, etc.) 


Time 
Taken 


Temperature (°F or °C) ' 


PH 


Usable 
' Oxygen (p^m) 
(mg/liter) 


Water 


"Air 






My 
pred. 


Actual 
test 


My 

;pred. 


Actual 
test 


My 
pred. 


Actual 
test 


My 
pred. 


• Actual 
test 






















1 


















» 



Water Productivity and Color , * 
On the basis of the color you recorded in Task C and Table I {See Data Card reverse side), what can you 
say about this water? ^ » ^ 



3. Light Pentration (pond or lake) * 

My estimate of how far I coOld see into water (from Task C) is_ 



_ft. (or meters). 



Transparency of lake*$nd pond waters can^be roughly determined by the use of a white and black. plate 
(called a secchi disk), which is lowered on a line until it cap no longer be seen. It is approximately 8 
inches in diameter, painted white and black in alternative quadrants. Very little sunlight pentrates below 
the point at which the disk disappears. 

Lower the* Secchi disk into the water until it can no lon'ger be seen. Measure depth from surface 'of tie 

water to the disk and record _J ± ft. (or meters); s \ 

On the basis of the depth. of the Secchi disk and Table II, what can you say about the water? 



4. Temperature Layering (pond or lake) 

Oo \he basis of the temperatures you recorded for your pond, the season of year, and the information 
• in Table III, describe what you think is happening in the water now. 4 
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MEASURING WATER VOLUMES FOR STREAM, POND, OR LAKE 
(For a stream, use Part 1; for a pond or lake, use Part 2,) !' 
•Parti. Stream Measurements * ! 

Questions and Discussion 



'1. "How many people do you think could live off the water in this stream (domestic water use only)? 

2. "What measurements do we need to know in order to determine the Amount of water in this stream 
Discuss how to makedifferent measurements. Work Task E, Part 1. \ 



Questions and Discuft&ion . 

1. "How many people could live for 1 day (domestic use only) off the 'water in this stream?" 

m , * • r ■ # 

2. "How did your prediction compare with your measurement?" m 7 " \ \ 

, ■ - ■ ✓ . *.y 

3. "What would happen to this environment if we piped ail the water at this point to a cgmrpunity?" ■ 

4. "If we were goim to use some of this water, how.much should be left to flow downstream? Why?" 

5. "What might affect the amount of -watercin this stream?" " • - v ■ 

' " . s • "' • » • 

6. "How important is this stream to a community? To the environment here?" "* . * 

Part 2. Pond or» Lake Measurements s* " c 
Questions and Discussion 

1 . "How many people do you think could live of) the water in this pond or lake?" (domestic water use onl\ 

2. "What measurements do we need to know in order to determine the volume?" Work Task ^^a r t 2. . 

Questions and Discussion % - 

1 . "How many peopje codlri live for one day (domestic use only) off the water in this pond?" 

2. "How did your prediction compare with your.corrputations?" 

3. "What might affect. the amount of water in" ihls pond?" 

4v "What would happen" to this aquatic environment if we drained it?" 

5. "If we were going to use some of this water, how much should be left to minimize.damage to the pond 
environment?" 

6. "How important is this pond to the environment?" - 
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TASK E (in groups) , 
Part 1 For Stream / 

Instructions for collecting and recording stream! low measurements. 
{For metric application, substitute meters for feet and liters tor gallons.) 

1 Measure and mark a I00 ? foot distance along a straigty section of your stream. If you (can't find a 100' 
'section, use 25' or 50'. Throw a stick (5 or 6 'inches long; or 12.7 or' 15.2'cm long) in Vi>e-BVBter above 
the upstream marker. Record the number of seconds it takes to float downstream between the markers. 
Record below. Now drWJe the 100-foot distance by the total seconds it took the stick to floa; between 
the stakes. Do this three times and use the ^average time. ' ■ 

st measurement 100 ft - -» = j ' ^ ft. per second. 

\ (distance) ' (total seconds ■ (number of feet stick ■■ 

>^ - i X'J float 100 ft.) floated each second) 

2nd rWasure/r*;ni 100 ft * * * . f:. per. second 

3rd me^surefneni 100ft • - \ ft. per second.' « 

Total t3" 



\ 



(ft. per second) (ft. per second average) 

2. Find the. average width of your section of the stream: Measure the width of the stream at three places 
within the 100 'cot area, then divide the total by three to get the average width of the stream. 

First measurement ft ' - > 

Second measurement 



Third measurement * 7 ft. 

■ Total '■ / ft t 3 ^ ' ft (average w.dth) 

■ * f ' . 

3 Find the average depth of v our section of/the stream. Measure the depth of the stream in three pljoes 
across the stream In d straight line, theo divide the total by four to qd\ the average depth of the stream. 

F7r*^ measurement fV / 

Second measurement _U. . 

Third measurement '"*-?< / ' " 

Totdl__l ' ■ M » » f i. - 4= / ft. (average depth) 

NQTt The reason ynu take three depth measurements ihyn divide by four" is to lake into account 
the shallow areas of the stream. It aWfctt explained by th</following examp'e of a drawing of a' 
stream cross section If depth m th /enlaces in A(3'). Bl10'r and C(5'), (total 20'), find an average 
t>y dividing hy three. 20' : 3^ 6 2/3'. Now look dt thy area or average depth (D). which ms 5'. 
Take total of depths and divide by V^w 20 - 4 = 5'j the correct average de*pih. 




4< Find the*:..;!!!; feet of water per second Multiply the average wifiih, average depth, and the number 
.of i*:vx thf '.f.ck floated each srcVind (A cubic foot ■ $ water in .t container 1 foot wide, 1 foot htqh. and 
4 toot long, or 7.48 gallons. A cubic meter of water is the amount in a container 1 meter wide, 1 meter 
n.gh. and 1 meP't long, or 1,000 liters \ i 



Afr*»r 



( , tt X 



dth 



Average 
depth 



Nunit*?r of * ( 
feet twr second 



Cubic feet of wdter, 
flowing per second 



The average person uses about 200 gallons (757 liters) of water a day for home use. (This does not 
fcflec* oath prison's shace of water used for public services and industrial and commeioal uses.)* In 

i for 1 day fro 



order to find out how mdny people could get their water needs f 



the following calculations. 



I day from this stream, complete 



Stream flow in ci 
i»*T terond 



Gallons in 1 cu U- 
of water 



Gallons of water 
• per second 



Gallons p»m second' 



Seconds in minute 



Gallons of water 
per minute 



Gallons of vvat^t 
uer minute 



"IJ S Of 'ice ot'f.ducation 



i of minutes 
< a il.iy 



Total gallons 
w.ner pel 
day 



'200 Gals 
(Amount of water 
one person uses 
per day) . 



Total number of 
people whu could 
get daily waters 
needs from this 
stream 



Wl*7 



i 



rcording volumes of water in a pond or lake. 



te meters for feet and f iters for gallons.) 

stance across} of the pond -Measure the length and width of the pond. You 
th 4 and width measurements and get average of them. 



2* ft. (average diameter) 

. ft. x 3.14' ( - ) - 4= J sq^t. surface. 

(area of pond) 



i pond or lake. Measure the depth in three places along a line (transect) 
Diddle as possible. Add these depths and divide by four (see explanation 
th. (If additional accuracy is desired, repeat this process along additional 



Jt. 
.ft. 

ft. T 4 » 



_ft. (average depth) 



three depjh measurements then divide by four is to take into 
the pond. It can be explained by the following example of a 
3n. If depth in three places is A(5'), B(IO') and 0(5*), (total 20'), 
f three: 2& * 3 a 6 2/3*. Now look at the area or average depth (D) 
ths and divide by four: 20' + 4 « 5', the correct average depth. 

A , B C ^Walof surface 




ier of gallons of water in pond. 

■ 35 cu. ft. 

depth Volume in cu. ft. 



Number of gals, water in pond 



water in a container 1 foot wide/lfoot high, and 1 foot long, 7.48 gallons, 
amount in a container 1 meter wide, 1 meter high and 1 meter long, or 



Cre feet of water. (No meter equivaltni included) 



verage depth in feet Volume cu. ft. 

>5 = [ acre feet of water. 

I. in .an acre 



Number of gallons in pond 



it 200 gallons (757 liters) of water.a day for home use. (This does not 
water used;for public services and industrial and commercial uses.)" In 
people could get their water needs for 1 day from this pond, complete 



unt of water one person Total number of people who could 

uses prr day get daily water needs from this 

pond 



■u 
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VII. DETERMINING WATERSHED BOUNDARIES 

o ■ ■ ' ■ . ' ■ * 

Distribute Task F and a map of the area io which you have been working. 



TASlOF (small groups) ■ 

Describe what you think a watershed is. . 



r> Find your location on this stream (pond, lake) on the jnap 

^ Where does the water come from? 

Where does it go? \ 



Draw lines around the boundaries of our watershed. We are in the_ 
watershed. • » 



"What activities in this watershed might change the characteristics of this water? 



Aciiv^y 


Ways the activity might change the characteristics ot*the Water 




t 



















Have participants get into small groups and write a description of what they think a watershed is. Have groups 
share their definitions with the other groups. 

Finish Task F. (10 minutes) 

Questions and Discussion b ^ 

1. "What activities did you list and how did you think they would change the water characteristics?" 

2. "Are any of these evident here?- 

3. "How would we find out imore about this watershed?" * 



AO 
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VII COMMUNICATING FEELINGS, AWARENESS, AND VALUES 
Have participants complete Task G, (10 minutes) 



TASK G (individuals or small groups) 



In addition to the factors we have collected information about today, list others that influence the way 
water is used, 



de/li 



Factor 



Who Is Involved 



" Influence on Water 



Select one or two of the above factors and describe what you might do to become involved in determining 
how the water will be used in ygur home, community, county, etc. 



Ask for Responses from Task G and discuss. • 
VIII. SUMMARY ' 1 ' ■ 

1. "What did we find out about water from our investigations today?" 

2. "How can we (summarize ou ^discussions and investigations?" 

3. "What are some methods and processe^we used in our investigations in this session?" (May be useful for 
first field sessions to identify processes used in the investigation) 

4. You may want the participants to evaluate the session by writing how they felt about the session^ 
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IX. SOME OBJECTIVES 

Behavioral Outcomes in Knowledge f 
1. As a result of these activities, each participant should be able to: 



J 



a. Identify the boundaries of the stream (pond or lake) watershed/on the map provided I- • 4 

•' ■ - ; ■ V / -j • 

~^b. Predict the pH, temperature; and dissolved oxygen count or the stream or pond, using the list of aquatic 
m animals "found q /■ , . , 

f ■ ' / " \ 

c. Demonstrate the ability to test out the above predictions using the water testing kit 

d. Measure the cubic feet of 'water per secorjd flowing in the stream, or in the pond, and determine what 
size community couldlive off the water measured " j 

• / / I 

e. Describe three ways-this stream or pond is important to the surrounding environment. 

i ■ • / • ; i 

Behavjoral Outcomes \xs Feelings, Awareness, Values, and Action • ( 

* "/ ' •/' J i 

1. As a result of these activities, each participant should be able to: 

/ / 



a. Describe in writing how he or she feels about man's G effect on the aquatic environmel 



nt at this 



site 



b. Describe at least one action he or she can take in everyday life to help improve the way water is managed 
in the r- • * 

Home 1 J 

Community \ 
Consumer habits ■ j 

. . ■ s * i '■ 

c. Describe the benefits of each of the-^bove actions " j 

d. Describe the implications of water usp and management in our. society T 



X. EQUIPMENT NEEDED (for a class of 30 people) 



4 Water testing kits (Hach Co. 

or equivalent) 
4 Thermometers 
• 4 White dishpans 
30 Sets of lab sheets 
Task cards 
Data cards 



1 Seech i disk 
30 Jellycups, baby food 

jars, etc. 
30 Hand lenses 
15 Pond Life books 
(Golden Nature 
Guides) 



30 .Maps of the area 
"1 50-foot or 100-foot tape 
4 Screens 
Markers 
.Chart paper 



The tasks and discussion topics in this lesson are designed so that many can be done individually or in combinatio 
depending upon the facilitators' objectives and time constraints. 

It is suggested by the writers that continual plan revision be done by the people who use this plan. 
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jTASK A (individuals op small groups) 
As you approach the water, observe and record your, observations^, 
PI an t$* ; \ 



Animals. 
Air 



Rocks. 
Water_ 
Other. 



-\ TASK B (individuals or groups) 
. Part 1 






\ 


Using the collecting equipment (screens, jelly cups, etc.), collect as many types of aquatic animals as possi- 
ble." Put them in the white dishpans.for observation by the group. (Keep the pans 'in a cool place.) When you 
have finished, move on to Part 2 of the task. Try to identify the aquatic life found. 


. Part 2 








Using the "Golden Nature Guide Pond Life" books, or similar field manuals, and picture keys on the other 
side of this card, generally identify the specimens you found. 


List or sketch the animals^ou found. Return animals to water as soon as you have finished. 

. V 




■I \ 

Description of where found 

' \ 


Type (name or sketch) 


How many 


Common 
name 
































• 


• - 1 — ■ — i 


r 


L ' • 












I 
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SOME SUB-SURFACE FRESH WATER ORGANISMS 




TASK C (individuals) ' 

On the basis of the aquatic animals you found, the tables in the Aquatic Data section below, and your 
observations, predict the following characteristics of this stream. 

I predict that the: ■ . 

Water temperature will be because. , ' 

Air temperature will be because " ' 

pH will be because : : 

Dissolved O2 count will be because 

I can see about ft. into the water. 

The color of the wdter is . 



Keep these predictions for future use. 



AQUATIC DATA 



Table L pH Ranges That Support Aquatic Life 



MOST ACID 




neutral" 




MOST ALKALINE 


1 2 3-45 


6 


7 


8 


9 10 


11 12 13 14 


Bacteria 1 0 




*. 






13 Q 


Plants 












(algae, .rooted, etc ) 


" 6.5 








12.0 


Carp, suckers, catfish 












some insects 


6.0 






9.0 




Bass, crappie ' 


6.5 




8.5 






Snails, clams, mussels 




7.0 




9.0. 




Largest variety of 


•< 










animals (trout, mayfly, 












stonefly. caddisfly) 


6.5_ 


J.5 









Table If. /Disspfved Oxygen Requirements for Native Fish and Other $ qua tic Life 



>fc D 
Examples of Life 

)* 


O in parts per million 
'milligrams per liter 


Cold water organisms, including salmon and ;iout (below 68 3 F ,' 




Spawning, growth and well-being (radcisfly, stonefly. mu • 


6 ppm and above 


Warm-water organisms (including game fis \ such as bass. -'ne. cat fish and carp) 


(above 68° F.) 




Growth and well-being (some caddis fly) 5 pi n. i;id aix»ve 





Table III. Temperature Ranges {Approximate} Required for Certain Organisms 



Temperature (Fahrenheit) 


Examples of life . 


Greater than 68° F.(20°C)-' 
warm water 


Much plant life* many f ish diseases 

Most bass, crappi<?/bluey ill. carp, catfish, caddisfly 


Mfodle range: 55 -68° F. 
(12.820°C) - 


Some plant lite, som^ f<sh diseases 

Salmon, treul. stonefly, mayfly, caddisf'y, water 

beetles 


Low range: Less than 
■ 55° F. 1 12.8 °CI — colcl 
_>. 


Trout, caddisfly, sujnefty. mayfly 
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TASK D (groups of 3-5) - 

Make Sure Everyone in Your Group Gets Involved in the Testing. 

1. Using the water test kit. determine the water and air temperature, dissolved oxygen count. and'pH of 
the stream or pond. \ 
Record the data below, using predictions from Task C. 



Name of Stream. Pond or Lake: 



Location of water sample 
(edge or middle of stream 
bank of pond, etc.) 

— V 


Time 
Taken 


•Temperature (°F or °C) 


pH 


Usable . 
Oxygen (ppm) 
(mg/liter) 


Water . 


■ . Air 






My 
pred. 


Actual 
test . 


My 
pred. 


Actual 
test 


My 

pred. 1 


Actual 
test 


My 
pred. 


Actual 
test 











































2. .Water Productivity and Color 

On the basis of the color you recorded in Task G and Table I (See Data Card reverse side), what can you 
say about this water? ; . , 

\ 



3. Light Pentration (pond or lake) 

My estimate of how far I coutd see into water (from Task C) is ft. (or meters). 

Transparency of lake and pond waters can be roughly determined by the use of a white and black plate 
(called a secchi disk), which is lowered on a line until it can no longer be seen. It is approximately 8 
inches in diameter, painted white and black in alternative quadrants. Very 'ittle sunlight pentrates below 
the point at which the disk disappears. t ■ 

Lower the Secchi disk \nkp the water until it can no longer be seen. Measure depth from surface of the 

water to the disk and record, ft. (or meters). v 

0»i tft* basis of the depth of the Secchi disk and Table II, what can you say about the water? 



■V ?er***p*tfature Layering (pcTnd or lake) 1 

Oo the basis of the temperatures you recorded for your pond, the season of year, and the information 
in Table III. describe what you. think is happening in the water now. 
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Tibia \. ReUI»onsr\p«ot water color to protect rv it y 



DATA CARD 



The rjuanuty of lift tw miy.bi oretent m any given txxly of water it any given time it 
often referred to M the ^productivity." A water of low productivity it ■ poor water. 
Biologically tpeeaing, but it • clean water end desirable ■» • water supply or for recree- 
ticnel un. A productive Meter may be either * nuisance to mentor, it may be hajhly rte- 
w able. 'Foul odor* and weedchocaed waterways er* usually branded a huisence; 
however , bumper crops at but. cetf »»h or u»nf iih may be the result and art highly 
rJaeirable. . 



robabfi 



ProbabU Cauie 



Absence of alga* and microorganisms 



Fish Food 
Productivity 



: 



ireerm 



' Blue green alga* 



fellow to Yellow- ' Ojatoms Imicrotcopic. one-celled algae) 



0*i h Brown 



M ic r o -cr u • t acaan • 
Peat, HumuS 



Moderate - 
* Moderately Hqn 

High 



GEOLOGICAL 'FACTORS HAVING BEARING ON COLOR " 



Sraen ' Abundant Ciioum 



in volcanic gaotogv 
* alio w-Gr ten 
«ed 



: Abundant SlIKm 
Abund.ini Uitn 



V'Mtr'.rte 



fable 1 1 Relationship tJ t Water CUntf to F ish F ootl Production *nd Watershed Gondii 



>»l>ih y>> 



Interpretations o' Depth Readings 



Fish Pood P'u duct ion ; Condition of Watershed : Poss.biiitv at 

Dissolved 



(vatar IteLCht , IM reasons tor degree of • aoove Water Readings 
tnh nt.Mtinql clarity are biological (If reatont for degree of Minerals 

I algae, ate )), ' '. claiity are i»y MCa< Iwii 

tlltatton, et/M 



0 I b J cml 



Most productive waters < Poor condition due to 
' tor fish food , toil 'unrjf I. slides, etc 

/ 

■ Maximum o«y gen trom 

photosynthesis 1 1 rireiit* »i 1 
1 diurnal veriatii>nl 



♦ J4- 

i 61 0 cml 



Mnnmum «tg<«« qrow-th 



Least productive 'or 
♦ ish laud 



May indicate better 
condition becauta of > 
vegetation coy** ■ more 



Minimum ii Kygei\ from . liable toil. etc. 
. phototynt hem dealt " 
■ diurnal venation) 



Table HI. Temperature Layering in Ponds- Lafees 

In summer, the turf ace water ebtorbi the iun's heat and warms falter than the- water below. 
The warmed water n lighter than the cold water, so it floeti on in* tool layers By midsummer 
there are three distinct layers. 

During the •urnmer, mmng or circulation n prevented by these stratified layen of water which 
act at a barrier. 

The upper layer of water cooli m autumn until it approaches the temperature of I he water in 
the middle and lower layers. Aided by winds, the iurface water sinks causing circulation from 
iSb to bottom, _ 

e 

In winter, the cold surface water continues 10 sinV and the wdttr become! stagnated, photo- u ' 
synthesil itowt, and o«ygen levels drop. • '■ 

In the spring, aided by wmdi, another circulation and mi«ing occurs, called .the "Spring 
Overturn." . * 



l Seasonal Oanue CJiagi 





During spring and <aM 
Overturns, tn* ismrwii 
tyre nt the water it 
•oueMwd throughout 
the lake, f i t nai ano 
Other ammall are mori 
actiw* than in wirMer. 
&ut less actio* m«n n\ 
Su"i"ier 



Activity is greativ 
duced d wring tn« winter 
Wtny animals hibernate 
in t"e mud or dahris at 
ff>* oottoi^. ' , 



J r.aa*i>»ei Cnancje C^er 1 
V Am MUM 




1 .1 I.- I ■ .1 I..- 1 -. -_JL I I- \ 

AN r » M M*H Aft* juN JUL AUG SLP OCT NOV OtC 



. Minimum atgae growth 
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TASK £ {in group*) 



Part 1 . For Stream 

Instructloni for collecting and recording streamflow measurement*. 
(For metric apglication, substitute meters for feet and titers for gallons.) . 

1. Measure and mark a 100-foot distance along a straight'section of yo\jr stream. If you can't find a 100' 
sectic n. use 25' Of 50'. Throw a stick (5 or 6 inches long; or, 1 2,7 or 16.2 cm long) in the water above 
the upstream marker. Record the number of seconds it takes to float downstream between the markers. 
Record below. Now divide the 100-foot distance by the total seconds it look the stick to float between 
the stakes. Do this three times and use the average time. 
1st measurement f 100 ft «fr * 
(distance) 



(d<stai 



(total seconds 
to float 100 ft.) 



(number of feel stick 
floated each second) 



er second. 



2nd measurement vM'OO ft 
3rd m-fasurement 1Q0 ft 



Total m 



_ ft.' per secbnd 
_ft. per secoVsd. 



(ft. per second) (ft, per second average\ 

2, FinO the average width of your section of the stream: Measure the width of the stream\t three places 
within the 100-foot area, then divide the total by three to get the average width of the stream. 

first measurement ■* ft, 

Seunnd measurement ft. 

Third measurement ft. 

Totb! ft. t . 3 » 



_ft. (average width) 



Find the average depth of your section of the stream':' Measure the depth of the stream in three places 
across the stream in a straight line* then divide the total by four to get the average depth of the stream. 

First measurement ft, * 

" ft. 
ft. 



Second measurement _ 
Thud measurement 



Total . 



.ft. * 4 »_ 



_ft. (average depth) 



NOTE^ The' reason you take three depth measurements then divide by fouris to take into account- 
the shallow areas of the stream. It can be explained by the following example of a drawing of a 
stream cross-section. If depth in three places in A(3'), B(IO') and C(5'), (total 20'), find an average 
by dividing by three. 20'-^ 3 * 6 2/3*. Now look at the area or average depth (D), which is 5', 
Take total of depths and divide by four: 20' -r 4 ■ 5', the correct average depth. 

B C Water su<fac« • 




Find the cubic feet of water per second: Multiply the average width, average depth, and the number 
of feet th,e stick floated each second. (A cubic foot is water in a container 1 foot wide, 1 foot high, and 
1 foot long, or 7.48 gallons. A cubic meter of water is the amount in a container 1 meter wide, 1 meter 
high, and 1 meter long, or 1,000 liters.) 



ft X 



ft. X 



Average Average J Number of Cubic feet of water 
width depth / feet, per second ^flowing per second 

/ i 1 

5. The average person uses about 200 gallons (757 Ifters) of water a day for home use. (This does not 
reflect each oerson's share of water used .for public services and industrial and commercial uses.)" In 
order to find out how many people could get their water needs for 1 day from this stream, complete 
the following calculations, 



Stream flow in cu. ft. 
per second 



.Gallons in 1 cu. ft 
of water 



Gallons of water 
per second , 



Gallons per second-* 



Seconds in minute. 



Gallons of water 
per minutie 



•200 Gals 



Gallons of water Number of minutes Total gallons (Amount of water Total number of 
pet minute \ in a day water per one -person uses people who could 

1 *day per day) 
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get daily waters 
needs from this 
stream 
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TASK E (in groups) 

Part 2. For Pond or Lake • 
Instructions for collecting and recording volumes of water in a pond or lake' 

(For metric application, substitute meters for feet and liters for gallons.) - 

1. Find the average diameter (distance across) of the pond. Measure the length and width of the pond. You, 
may have.to take several length and width measurements and get average of them. 



Pond width _ 
Pond length „ 
Total 



Jt. 
Jt- 
Jt. 



Average diameter. 



2* ft. (average diameter) 

.ft. x 3.14 ( ) t 4* sq.ft. surface. 

(area of pond) 

Find the average-depth of the pond or lake. Measure the depth in three places along a line (transect) 
across the pond, as near the middle as possible. Add these depths and divide by four (see explanation 
below). to get the average depth. (If additional accuracy is desired, repeat this process along additional 
transects and average results.) 

First measurement ft. ' 

Second, measurement ; tt. 

Third measurement '. ft. 



• Total 



Jt. 



_ft. (average depth) 



NOTE: The reason you take three depth measurements then divide by four is to take into 
account the shallow areas of the pond, it can be explained by the following example of a 
drawing of a pond cross-section. If depth in three places is A(5*), BOO*) and C(S'). (total 20'), 
find an average by dividing by three: 20* t 3 * 6 2/3^. 'Now look at the area or average depth (D) 
•which is 5*. Take »otal of depths and divideiy four: 20*^ 4 * 5',- the correct average depth. 

A B C Water surface 





10' 


5' 





3. Formula for computing number of gallons of water in pond. 

a. X ■ cu. ft. 

Area of pond Average depth Volume in ou. ft. 

h. cu. ft. X 7 49= 



Volume in cu .ft-. 



Number. of gals, water in pond 



(A cubic foot of water is the water in a container 1 foqj wide, 1 foot high, and 1 foot long, 7.48 gallons. 
A cubic meter of water is the amount in a container 1 meter wide, 1 meter high and 1 meter long, or 
1,000 liters.) 

4. -Formula for computing the volume using acre feet of water. (No meter equivalent mcludtD 
a. (Surface) X ■ ' 



Area of pond in feet Average depth in feet Volume cu. ft. 



-r 43,560 



acre feet of water. 



Volu.ipe cu. ft, (sq. ft. in an acre 
X 395.900 



Acre feet Gal. /acre foot . Number of gallons in pond 



5. The average person uses about 200 gallons (757 titers) of water a day for home- use. (This does not 
reflect each person's share of water used for public services and industrial and commercial uses.)' In 
order to find out how many people could get the\r water heeds for 1 day from this pond, complete 
the following calculations. 



•'. Gallons of water 
in the pond 

'U.S. Office of Education 



Amount of water one person 
uses per day 



Total number of people who could 
get daily water needs from this 
pond ' 
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TASK F (small groups) 



Describe what you think a watershed is. . 



Find your location on this stream (pond, lake) on the map. 

Where does the water come from? * 

Where does i/jjp? 



Draw lines around the boundaries of our watershed. We are in the \^ 
watershed. 



What activities in this watershed might change the characteristics of this water? 



Activity 


Ways the activity might change the characteristics of the water^ 








n 















WATER INVESTIGATION Task Card 
Forest Service-USDA 
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TASK G (individuals or small groups) 

/ - 

In addition to the factors we have collected information about today, list others that influence the way 
water is used* " 



Factor 



Who Is Involved 



Influence on Water 



/ 



\ 



•Select one or two ofyhe above factors and describe what you might do to become involved in determining 
hovy the water will t>e used in your home, community* county, etc. 
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q lesson plan for 



SOME FOREST INVESTIGATIONS . 



Setthe. stage for this investigation by reviewing quickly what will take place irvthe allotted time. For example, "In this 
^. session we will develop^some skills in collecting, recording, and interpreting data about the forest, and then communi- 
cate these interpretations using different 

, Note to facilitator: Both the metric and English systems of measurement are included in the lesson plan. If it has not 
already been determined, you should discuss and decide with the group which system will be used. 



I. 



OBSERVING AND INFERRING WITH CROSS SECTIONS. 



Distribute cross sections of trees 4"— 6" (10—15 cm.) in diameter that show a variety of grovth patterns and 
influences (fire, insects, etc.). v - 

Have people spend a few minutes looking at the cross sections (5 minutes). * 

Questions and Discussions ■ , 

1 . "What a|e some of the things you noticed about the cross section?" List on board. \ 

2. Point to two or three items from the list that defil with growth characteristics and rings (varying widths of 
growth rings, center not in the middle, etc.). . 

"What are sdme possible reasons for ?" Select some observations. 

, 3. "In general, what could growth rings tell us about a group of trees?" (competition, climate, temperature) 

4. Pass out Tasks A and B. "This is what we just did and here is the task card for your reference later." 
Refer to the information on Task A about tree growth rings. \S 




\ 
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\HD INTERPRETING DATA ABOUT TREE GROWTH RATES AND COMPETITION 



e cores) requires preparation by the facilitator before the session. 

uld be selected for study, four to five trees tagged, numbered, and bored, and their diameters 
>e selected should show effects of environmental conditions— injury, overcrowding, lack of 
e tagged and numbered trees should be bored with an increment borer by the facilitator 
lores should be numbered corresponding to numbers on trees. Taping tree cores to cardboard 
i scotch tape or in p'iastic straws will help keep them longer if liquid resin is not available. In 
the numbered cores and trees to use again. This eliminates the necessity of reboring the trees. 

? to find and use stumps of trees that grow under a variety of competititon influences, instead 

es. ■ - 

sk C are all planning steps in setting up an investigation and should be done away from the 



isc,ussion 

tree core that your group has been given and record the information in step 1 of Task C." Pass 
;es r pencils, the numbered tree cores taped to cardboard, and Task C. (10 minutes) 
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■"If 
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rnro 
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2yMave each group tell you the information for the number of dark rings from center to bark and remarks 
y about the ring pattern while you record on the large chart (seeTask C, step 2). "What does this tell us about 
. the trees these cores came from?" # "N^ 

3. Now put the diameters cn the large chart and have everyone record them on Task C/step 2. Ask, "Now what 
does this added information tell us?" 

4. "Go* on to Task*C, step 3. Pick out two or three treesfrom the chart that show c|ifferences in growth and _ • 
set up an investigation to find oie why there are differences." ^ 

5. ,Have the groups take Task C to the area where the trees are tagged and numbered. Have them spend 10—1 5 
minutes doing the investigation and completing Task C, step 4. 

6. (Outdoors) When, all groups are finished, ask for a 2—3 minute summary from each group. "What did you 
ftnd out?" 

'■ • ■ / 

7. "What are some of thevrnajor factors that you think are affecting the growth of this forest?" 

8. "What does the information tell us about the oast events of this environment?'* . 
III. OBSERVING EVIDENCE OF CHANGE 

Pass out Task D. 

Questions and Discussion , 

1 . "What evidence of change (natural and manmade) might there be ir^this environment?" '■ k 

7. "Spend the next 20 minutes looking for evidences of change and recording them on Task D." Pass out Task D. 



TASK D 






Look for evidence of change (natural and manmade) in the environment. 
Record and fill out other columns. ' 




Evidence of changes in the 
environment 


What might have caused* 
them? 


Effect on the environment 


t 


/. . .. ' 




■ 

• • 





\ 

Questions and Discussion 



1. "What evidences did you find?" Have group develop a total list. Record on chart in front of total group, if 

possible. ■ ' ■ 

■ "\ * 

2. "What could we do with this list?" This is a key question. 

3. "Get into groups and put the whole list into a sequence." (Optional) 

FI-3 



IV.' OBSERVING AND RECORDING THINGS ABOUT A ROTTEN LOG OR STUMP 
Move the group to a rotten stump or log. 

1 . "Let's focus in on one evidence of change in this rotten log (stump)." 

2. Pass out hand lenses amTdemonstrate how to use them (many people have never used one before). 

3. Go on to Task E. "Notice that on Task E it says, 'Do not tear the stump apart!' Why do you think this 
-note is there? Spend 10 minutes observing the log and recording your observations on and interpretations 

of Task E." * . 



TASK E (individuals or groups) 

.Do Not Tear The Stump Apart! 
1. Record your observations and ideas below. 



* Living things 


Effect on stump 






















▼ 

'Nonliving things > 


.Effect on stdmp 

— ^ ; : ; ■ 
















■•"V . ■ ■ ■ 



2. In the space below, construct a diagram of one of the* cycles taking place in the rotten log or stump: 



,, ...(• .. 

'You define the word cycle any way you want. to. 



\ 



Fl 4 
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Questions and Discussion 

1. Ask for volunteers to share what their diagram or cyciejooks like. If appropriate, comment how people 
defined and illustrated the word cycle differently. 

COMMUNICATING INTERPRETATIONS THROUGH SKETCHING AND WRITING. 

Distribute sketching paper and pieces of charcoal from a campfire or fireplace. , . > 

Questions and Discussion j 

1 . "Sketch the log or stump you just studied, using charcoal from a campfire or fireplace. Other sketching 
materials will be given to you as you work." Subject of sketch depends on the environment. It can be 
anything that is significant about the area: a rotten log, stump, snag, old homestead, fence, barn, city 
building, transmission tower, or freeway. 

2. While people are. sketching, go around and give them rotten wood, brown dandelion leaves, green dandelion 
flowers, and other goodies in season. 

3. If you're not in the woods, improvise. 

*■■''» 

Begin this part when about half the people finish their sketch. 

• s- 

Questions and Discussion 

1 / "Use your pencil or pen. Find a place on your sketch (across the bottom, or down the side) to write some ; 
things as i give you the directions." 

2. Give these directions to the group: v -• 

a. "Write two descriptive words about the stump (words that tell what it looks like)." Repeat instructions. 

b. "Write three action words about the stump (words that describe processes or changes taking place, or 
things happening to it)." Repeat instructions. j 

c. "Now write a short phrase that tells how the stump affects the rest of the environment (a phrase 
describing its value or usefulness or a phrase describing any thought you have abo;>t trv» stump)." 
Repeat instructions. . ' I s 

... d. "Write one word that sums up everything about the stump (a word that suggests a comparison, an 
v * analogy, or synonym)." Repeat instructions. » 

e. (Optional) "Now, if you wish, gg back and give a title to what you have written." 

f . "Congratulations. You have just written a poem about the stump or whatever you,sketched." 

3. Have people read their writings if they wish. ^ 

V • ' 
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•VI. TRANSFERRING THE PROCESS TO OTHER ENVIRONMENTS 



This could be done inside, depending on outside conditions^The same processes could be used to investigate 
other environments. 



F 



TASK F 

List some other things in this environment that could help us further interpret the forest. 

Things in the forest What it can tell us about the forest 



Identify and list some of the methods and processes we used today in our investigation. 



■ * - 

Describe how we could use these methods and processes in another environment to find out more about it 
(city, schoolyard, etc.). .' 



VII. SUMMARY 

1. Discuss Task F. , 

2. "What did we find out about the environment in our session today?" (List orf chart, if there is time.) 

3. "How are these things important to the way we manage the environment?" 
4 ' How can we summarize our investigations and discussions today?". 

5. You may want the group to dt ,cribe in writing how they felt about this session. 

VIII. s6ME OBJECTIVES' 

Behavioral Outcomes in Knowledge ; 

1. As a result of these activities, each participant should be able to: 

a. List at least three observations about Jhe cross-sections provided, and infer possible reasons for each 
observation. fc . " 

b. Describe ways to set up an investigation to find out more about the above observations and inferences. 

, " FI.6 5,9 
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c. Set up an investigation (collect and record data) to find out reasons for growth rate differences in a 
given stand of trees. 

d. Describe activities appropriate to other environments foHnterpreting the landscape. 

e. Identify and list at least three evidences of change in the environment, and infer the cause-and-effe^t 
relationships of those changes, 

f. Construct a diagram of a cycle in a rotten stump. " 

Behavioral Outcomes. in Feelings, Awareness, Values, and Action 

. 2. As a result of these activities-each participant should b'e able to: 
/ ' ■ ' ■ 9 

a. Describe how he or she feels about one change in this environment. ^ 

b. Communicate feelings pi awareness by constructing a sketch of q given object in the environment, 
• using natural, materials. 

c. Communicate feelings, awareness, and value's by describing in writing the effect of a given object on 
environment. , ' G • " ^ 

IX. EQUIPMENT NEEDED (for a class of 30 people) ^ 

30 Cross sections of trees , • v 

' fx Increment Cores (preferably in plastic) from numberedtrees 
30 Hand lenses (optional) 

30 Pieces of sketching paper " v ' , 

Lab sheets 

Task, cards ' ' 

Natural materials for sketching 

Trie tasks and discussion topics in this lesson are designee! so that many can be done individually or in combina- 
tion^ depending upon the facilitators' Objectives and*time constraints. •" 

It is suggested by the writers that continual plan revision be done by the people: who use this plan. 
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TASK A (work in small groups) 

Write down some things you notice about the cross sections. 



*TASK B (work in small groups) 






Select three observations about the cross sections from the group list. , 
List possible reasons for these observations. 

Lisl ways you could set up an investigation to find out more about your observations and inferences. 


Observation . 
(What you noticed) 


Inferences 
(Possible reasons for this) 


Investigations 
(How we cculd find out) . 


1. 
2. 






3. 


* 





Tree Rings Information. 

The currenl year's growth is the ring next to the cambium layer just inside the bark. The rapid spring 
growth is slighter color than the growth msde in the summer, so one light and one dark ring makes one 
year's growth. It is easier to see and count the summer wood or dark rings to determine the age of a stump 
or log of a tree when it was cut. 



These rings are easily counted on the stumps of cut trees. - 




FOREST INVESTIGATION Task Card 
Forest Service-USDA 



TASK C (groups of 4 5) 

X , - 

1. Observe the tree core yourgroup has been given iand record the information. 
See drawing of tree core to help interpret the tree core you have been given. 



Tree £ 


Number of dark rings 
from center to bark 
(approx.age) 


. Remarks about the ring patterns 


/ 









CENTER j r START COUNTING HERE 



'If 



DRAWING OF TYPICAL TREE CORE 

LAST YEAR'S GROWTH 



l rBAhK 

7 



2. When'your group has recorded the information, one person from the group should put this information 
on the blackboard or easel board. Chart should .be like Task C. step 2. 

Record the following information about tree cores from the master chart. Instructor will provide the 
diameter information. " * 



Tree - 
1 

. 2 

3 
4 
5 
6 



NuVnber of dark rintjs 
from center to bark 
(approx. age) 



Diameter of 
tree trunk 

{cir.^3}. 



Remarks about the ring pattern 



-t— ' 



3. Set up an investigation to find out reasons for some of the differences in the data. 

a. Select two or three trees from the list that show differences in growth r^tes. 

b. Which trees did you select? (indicate by number) 

c. Why did you select these trees? .. :_ - £> 



4. Go with your group to the site of the trees you selected for investigation, 

a. Collecting and recording (fata: Record your observations. 

b. Interpreting data: Record possible interpretations of the above data. 

c. Summarizing your investigation:' Write your group's summary below, including: 

What you were trying to find out - 
What data you collected about it 
Wh$t interpretations you made 
* What other data would you collect about your investigation. 
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TASK D 

■ * 








■r Look for evidefhce of change (natural and manmade) in the environment. 

Record and fill out other. columns.\ ■ \ \ 






Evidence of changes in the 
environment 


What might have caused 
them? , / 


\ 

Effect on the environment 




» 


* 


v 

\ ' f 
■ \ 


\ . 

\ ■ • 

\ - ■ 

\ 

\ " - 

V: ' - \ ' 

• \. •■■ 










\. 





TASK E (individuals or groups) 

* ♦ 

. Do Not Tear The Stump Apart! 

if 



1. Record your observations and ideas below. ^ 



* Living 4 things 


'Effect on stump 
















\ 






'Nonliving things ■ 


Effect on stump 


• 

















2. In the space below, construct a diagram of one of the*cycles taking place in the rotten lo§ or stump: 



* You define the word cycle any way you want to. 

' FOREST INVESTIGATION Task Card 

■ Forest Service-USDA 

F1-11 
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TASK F v , 

Ljst some other things in this environment that could help us further interpret the forest. 

Things in the forest What it can tell us abou% 4 he forest 



Identify and list some of the methods and processes we used today in our investigation. 



Describe how we could use these methods and processes Fri another environment to find out more about it 
(city, schoolyard, etc.). 
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a lesson plan for 

^ {' INVESTIGATING SOME ANIMALS AND THEIR ENVIRONMENT 

Set the stage for this investigation by reviewing quickly what will fake plac^. Fat' example, say; ''During this session we 
will collect and interpret information that will help us identify some relations^?: s that exist between animals and their 
environment in this area." 

Note to facilitator: Both the metric and English systems of measurement are included in the.lesson plan. If it has not t 
already been determined, you should discuss and decide with the group which system will be used. 

• ' • \ • . v - ; • ■ * • 

I. OBSERVING Am MEASURING ANIMAL SIGHTINGS AND EVIDENCE 

V . - * ■ v J - • * • < < - , • 

Questions and Discussion • ♦ - 
'1. "What animals yvould we expect to find living in this area? (Vertebrate, invertebrate) 
* 2, "What are the needs of these animals?'' 
3. "WhatVe some names of the places where animals live?" 

"I ... 

4* "Where would you look for animals around here?" _ j % 

^ 5. "What habitat conditions exist in this area that wQuid be important to the animals?" (Vegetation, soils, 
moisture relationships, temperature) 

- \ • ■ - 

6. "What evidence might we find that animals have been here?" (Sightings, sounds, smells, tracks, droppings, 
nests, burrows, partially eaten food) * 

7. "What are some guidelines that we need to consider so our investigation will cause the least impact on the 
environment?" List on task A. ^ 

Pass out Task A and go over instructions. (30 minutes) 



Investigating Your Environment Series 
Forest Service, United States Department of Agriculture 
Revised 1978 



TASK A (individuals or small groups) > 

1.' List guidelines to use in minimizing the impact you will have on the environment while doing this 
task. - ■ * < 



2. Explore as^many places as you can from " to , and record any animals 

or evidence, or signs of animals (feathers, nests, scat, tracks, partly consumed food, etc.). and the 
numbers of each. 



3. Observe and list different habitats for animals in the area (grass, cultivated fields, hedges, etc.) 



.4. List animal foods observed in the area. 
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' Questions and Discussion 

Discuss Task A. - 

2. Pass out Task B and go over instructions. (3045 minutes) 

Have the group use the area used in Task A as one habitat if they want to. 

II. COMPARING HABITATS ^ J 



TABKB (small groups) . 
* . ,.■ * ■■■ » * 

1. Select three different habitats in this area and record the data in the chart. Give each habitat a name 
based upon the characteristics that you record. 



Habitat r 


I r ' : 1 

I 


II 


III 


Characteristics ; 








Name of Habitat 








Name and numbers of 
animals or evidence 

\ 


J 

t 







2. What could account for the similarities and difference among habitats? 



i .... 

Questions and Discussion * 

1. "What habitats didyou explpre?" *" 

* ■ . * 

2. Break into three groups and have each group put the data for one habitat from Task Bona large piece of 
paper. Haye each group put their display up and report on it (characteristics, animals there, or evidence). 
Use three different habitats." Record responses on board/ ' 

3. "What could account for the differences and similarities of the habitats?" 

4. "What .a r e some other animals that might live in the different habitats?" 

5. "After looking at this information and our discussions, what can we say about habitats?" 

Al-3 
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III. OBSERVING AND DISCUSSING ANIMAL ADAPTATIONS 

"Animals are adapted to their environment in many ways. What characteristics of an animal would we look at 
in determining why it lives in a particular habitat?" 

Pass out Task C and go over instructions. Discuss Task C when group has finished.* (20-30 minutes) ' 



TASK C - 

List some things about the animals in this area that would enable them to li\ here. 

Think about the characteristics, traits, and adaptations of the' animals you have found in this are5 orthat 
we would expect to find living here. 
Fill in the following chart. 



Animal 


I * 1 : : 

Things that enable them to live her* (characteristics, 
traits, adaptations) 


How it helps them live here 


0 














1. 




! ' * ' 






9 

2. 


< ■ j 


i 






3; 


y 




J 




4. 




* 






5. 
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Optional Activities *' 
Inappropriate, during these activities say something such as: "The purpose of these activities i*not necessarily to 
name thj animals, although many of you know them from past experience. The purpose is-to observe the different 
parts of animals up close and to make some inferences about where they live, what they eat, etc.- If you are interested 
irt the names e of these animals, there are specific books on, animal identification. ' 

1. Animal Adaptation (20 minutes) I 

This activity can be done, with, the actual animal parts (skulls, pelts, stuffed mammals, and birds) or by using 
pictures of different animals cut or copied from encyclopedias, national wildlife magazines, Golden Nature 
Guides', Peterson field guides, etc. 

Put the following parts of animals into separate piles and have about three or four participants around each pile. 

5-6 skulls k^.iivores, omnivores, herbivores) . ' r ! 

5-6 study specimens (weasel, skunk, mole, chipmunk) " - * 

5-6 Wits (bobcat, coyote, fox, other raccoon} 
\\ 5-6 birds (woodpecker, grossbfeak, flicker, bluejay, hummingbird) 

* " * v . 

a. Adaptations of one part of an animal 

Tell participants to list any types of adaptations that they can observe that Will help Infer: What type of 
habitat the animal might live in, where in the food chain it might be> and where this animal might live 'in the 
environment (names of animals are not important). Each group will then report their findings to the. other 
groups. * ■ * . - , 
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and of eac^ presentation, ask any quest ions' that migh a raw more information out of the group. For 
fc, if thcf. group didn't infer that the.coyote and fox had developed the senie of smell, sight, and hearing 
f of along nose, forward eye sockets and large ears, ask the group: "On tnte basis observable character- 
thlph senses dc you think have been highly developed in these two animals?" (If groups ask you ; ; 
ns about animal's names, etc., tell them to wait until we try to put some of -the different group^ * 
together.)' . ' '\ ' \ 

itg pelts and skulls * 

Be or irour skulls and the matching pe[ts„or_study. specimens in -the center of- all-four-groups_TelLthem, 
I somebody please match ~the5f<ulis with the other parts of the animals?" Let the gr^yp solve the task ^ 
t help from the facilitator. , K 

ley have finished this part, say; "Each^group had only part of an animal, so, on the basis of observable 
eristics, they could only make certain inferences. Now, by adding another part of the animal and by 
i each group's observations, /we know more about the animal." 

jcting a food chain using anioVal parts. ' ■ »■ 

try something else." Put the mole, chipmunk, weasel, and coyote skulls and bobcat skin in a piie. 
im, "Would somebody build a food chain from these parts of animus." After they have done that, 
le Have now put more data together to further interpret our information about these animals." 
s let each person draw or sketch the food chain. , - 



ooth and Mouth Adaptations for Food Use (20 minutes) 

ping a key " r ' \ / 

ich group of five to eight a group of four to six skulls to classify. Among the skulls to r Jassify it is / 
leto have those from carnivores (fox, bobcat), herbivores (musk rat, chipmunk), and omnivores / 
acoonK . \ 

tions: 

serve the skulls , that you have been given. Look at the characteristics of their teeth and/or mouth." 
ce the skulls into tviro piles on the basis of similarity and difference of their tooth or mouth character- 
;. Try to use observations rather than inferences." 

ke a large key on flip chart paper, starting with the two piles that you've made. Write.the reason for 
wo piles you've made." 

rtirtue to divide the two piles into two more .piles and write the reason, 
tinue dividing the skulls until each has been singled out." 



4 Skulls 



2 Skulls 



. — 2 Skulls 



Those with 



Those without 



Those 
with 



Those 
without 



■ vose 
with 



Those 
without 



Skull 



Skull 



Skuli 



Skull 



ave your skulls and key and rotate to a key which another group has mada. Try to place their 
nal skulls in the appropriate places on their key/' 



AI-5 



69 



b. Grouping skull* by 'tooth structure , '• .. 
•'^ "Using the observations you made in developing your key, plac*> the skulfs^in the three following categories:" 

- Mainly steering Hack teeth that cut {ike scis^ xs- carnivore (m'eat-ojittin^). / ■ 

- Mainly grinding back teeth, like human beck teeth - herbivore (plant-eating) - 

• V I ■ ' ' ■• " I ' ■ • \/ ■ . ■ : 

• Both grinding and sheering back teeth, or teeth fnodified to do both cutting e^nd grinding - omnivore 
(plant- and rneat-eating). ° '■ 



i e^nd 



\. 

EXPLORING RELATIONSHIPS BETWEEN ANIMALS AND FOME ENVIRONMENTAL FACTORS 
Food Chains 

"One relationship among animals living in a particular environment is a food chain showing what animals eat 
and who teats them." 

1. ,"Wh3t characteristics of an animal vyould we look at to determine what it sats?" 

2. "What characteristics of an animal would we look at\tu determine what other animate sat it?" 

'■ " ■ - * ■' , ; ' ■ ' / 

3. "What do we mean when we ta about predatc;/prey relationships?" / 
Pass out Task D and go over instructions. (10 minutes) 



TASK 0 

-Using the information from Tasks A and B, construct at least-a five-stage *cod chain that s^iows 
predator/prey relationships. 



Questions and Discussion 

1. Have groups share their food chains. 

2. "How can numbers of animals help you determine a animal's positions/In the food chain?" 

3. "How-can animal adaptations help you determine a animal's position] in the food chain?" 
Energy Cycle 

1. "Food chains /illustrate the movement of energy through a portion of the environment." 

/ * • 

2. "What do you think would happen to the food chain if that was the extent of energy f low in the environ- 
ment?" . 

3. "Think about the diagram in Task E; place the appropriate organisms from your habitat in the appropriate 
p{ aces and draw arrows." 



Pass out Task E. {15 minutes) 
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TASK E • . . • : • ■ 

List the animals or their evidences you have seen (n the appropriate places in this diagram. Put in arrows. 
What other words arid ways can you think of to illustrate a similar cycle? 




Nutrients 



Plants * 



Death 



- Decomposers 
(bacteria, fungi) 



What would happen if the group were eliminated? 



Herbivores 
(plant eaters) 



Carnivores 
(meat eaters),. 



Questions and Discussion :< ■ 

1 ."What is the function of each rjart of the energy cycle?" 

2. "What do you think would happen if the group you selected was removed from this ecosystem?" 

3. "How does the energy cycle relate. to a food chain?" v 

4. If no one talked about the decomposers, ask what they think would happen if that group were eliminated. 
Relationship of Animals to the Environment 

1. Pass out Task F and animal data cards. "Select one an i mat. of your choice or use one of the animal cards and ¥ 
evaluate the area as to the suitability of the area for that animal." Ask people to take different animals so the 
area is evaluated for a variety of animals. Have reference guides to get Information about different animals. 

/ \ ' 
2» "Many times we use only our own value system in evaluating things for other people or purposes. It may 

help you, therefore, to do this task for the animal you picked by assuming the role of that animal." (30 

minutes) 
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TASK F 



Working with another person, evaluate this area for one animal. Fill out the animal data cayd belowbefore 
doing the task, or use the data for one animal on the back 'of this card. 



Animal Data 



. ANIMAL . 

Where it hves 

Food needs 

Predators 




Other ^adaptability to/man, life span, 
reproduction rate, etc.) 



1. How would you rate the area for the animal's following needs: 
a. General habitat ■ 



b. Winter and summer food supply. 



c. Evidence of predators for your animal . 

d. Other factors : [ 



2. How many of your assigned animals or their evidences did you find in the area? 

Lirt some relationships you think exist among, the animals of the same species already living 
there. * " . ".. V ■ 



Mow might the animals react to others of the same species moving in? 



\ 



3. Which of the habitat types will these* animals use? 

Where will they probably locate home, nest, den or burrow? Why? 

4. What are some ways that this species of animal affects this environment? 

5 1 Summarize how the animal assigned to you minht react to living in this environment. 



Questions and Discussion 

1. "What do you think are some of the relationships among animals that live in this area?" 

2. On the basis of our observations and discussion so far, how can we summarize the relationship between 
animals and their environment?" . ^ r\ 

AI-8 



V. DISCUSSING CHANGES INjANIMAL HABITATS 

'•' ' ' : : •' /■ v ; ; 

Questions and Discussion : 

1 . "Are habitats always the same?" 

2. ""What kinds of influences can cause changes?/' 
Pass out Task G. (10 minutes) 



TASK G 



Describe in writing three influentw-that you observed that have changed the habitats in this area 
and the cause anjf effect relationships that occurred. 

Consider: i4 , ' \ 

a. Evidence of change, influence that cause it c 

b. What the area may have looked like before the change occurred and the animals that 
lived there then 

c. What the area looks like now and what animals live there < ' * 

d. How the change affected the habitat and the animal species that did and do live there. 



Questions and Discussion ' 

1. Have individuals read their descriptions and compare different descriptions. 

2. What evidences did you find that show man's influence in this area? 
VI. COMMUNICATING FEELINGS, AWARENESS, AND VALUES 

Go on to Task H. (10-15 minutes) 



TASK K (individuals or small groups) 

In addition to the factors we have collected information about today. Ijst others that affect the wildlife 
and their habitat. 



Factor 



Who Is Involved 



Influence on Animal 



\ 
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. Ask Jfor responses from Task H and discuss. ' 

Optional Activity * Designing a Model Animal " 

"In our investigations today we have discussed some adaptations that animals have for living successfully in I 
' their environment. Let's put these adaptations together and design a model animal to live in one habitat found 
'here." ' ' \ 

Instructions: "Working in pairs, design a model animal that you feeJ would be best adapted to one habit found 
here. When you have finished, give your animal a name that seems to sum up its characteristics."^ 

"Consider the following ideas.in your sketch and identify the parts of the animal that you designed for the . \ 
items listed below and any other items you consider:" \ 

T. Adaptations for food gathering 
. 2. Adaptations for defense, protection 

3. Adaptations for seasonal changes 

4. Major foods required (kind and amount) « 

5. Amount of habitat" required for needs ■■ ..f 

6. Value of animal to environment. ■** rt* 

VII. SUMMARY 

1. Discuss results of Task H. 

2. "What did we find out about animals in our field study session today?" 
1 3. "Why are animals important in the environment?" 

4. "How can we summarize our discussion and investigations today?" 

5. "What methods and processes did we use in our investigations today?" 

, {This may be useful for the first field session to identify processes used in the investigation.) 

i 

6. You may want the participants to evaluate the session by writing how they felt about it." 
VIM. SOME OBJECTIVES \ 

Behavioral Outcomes in.Terms of Knowledge 
. 1. As a result of these activities, yotHbouid be able to: 

a. Identify and describe three different habitat types 

b. identify and describe six different animal adaptations 

• c. o Construct a diagram of a food chain or an energy cycle usiny th.- evidences of animal life observed ^ 
d. Describe possible adaptations of certain animals that enable them to live in a particular environment. 

Behavioral Outcomes in Terms :.f Feelings, Awareness; Valu*?5» and Action j 

1 . As a result of these activities, eacK participant should be able to: 

a. Evaluate one habitat iOA a particular species of anims; , 

b. Describe three things that come down in everyday life that will make too energy cycle and consumer 
1 habits more efficient and that will cause the least amount of harm to in* ecosystem 

c. Design and sketch an animsi well adapted to a particular habitat. 
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IX. EQUIPMENT NEEDED ... 

Golden. Nature Guides- zoology, mammals, fishes, reptiles, and ^mphibians 
. Task Cards ■ ; 

Animal data cards 

Four or five each of animal skulls,. skins, study mammals, birds, or pictures of the different parts ci .'^irnals 
(for optional activities) 

The tasks and discussion topic in this lesson are designed so that many can be done individually a >« combin 
depending on the facilitators' objectives and time constraints. 

St is suggested by the writers that continual plan revision be done by the people who use %h'd plan. 



TASK A (individuals or small groups) 

1, List guidelines to use in minimizing the impact you will have on the environment while doing this 
task.- 



2. Explore as many places as you can from _1_ to ' ■_ • , and recoru any animals 

or evidence, or signs of animals (feathers, nests, scat, tracks, partly consumed food, etc.) and the 
numbers of each. ... 

: ' ! * 



3. Observe and list different habitats for animals in the area .(grass, cultivated fields, hedges, etc.) 



V 4. List animal foods observed in the area. 



) 



My 



ANIMAL INVESTIGATION Task Card 
Forest Service-USDA 



TASK B (small groups) 

1. Select three different habitats in thirarea and record the data in the chart. Give each habitat a name 
based upon the characteristics that you record. 



Habitat . 


\ 1 


II 


• 

III 


Characteristics r 








Name of -Habitat 








Name and numbers of 
animals or evidence. 









2. What could account for the similarities and,difference among habitats? 



T^SKC 

List some things about the animals in this area that would enable them to live here. . ^ 

Think about the characteristics, traits.' and adaptations of the animals you have found iathis area or that 
we would expect to find living here. 
Fill in the following chart. 



Animal • 


Things that enable them to live here (characteristics, 
traits, adaptations) 


1 1 

How it helps them live here 


' 1. 






2. 






3. 


0 




4. 






5. 







ANIMAL INVESTIGATION Task Card 
Forest Service-USDA 
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TASK D V 

* Using the information from Tasks A and B, construct at least a five-stage food chain that shows, 
.predator/prey relationships. * 

" ' : TASK E " ~ r ' * ~~ " 

List the animals or their evidences you have seen in the appropriate places in this diagram. Put in arrows. 
What other words and ways can you think of to^llustrate a similar cycle? ■ " 




Herbivores 
(plant eaters) 



Nutrients 



Death 



Decomposers - 
} . (bacteria, fungi)" 



Carnivores 
(meat eaters) 



What would happen if the group were eliminated? 

- L_ 
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TASK F 



Working with another person, evaluate this area for one animal. Fill out the animal data card below before 
doing the task, or use the data for one animal on the back of this card. .1'. 



Animal Data \ 



ANIMAL. 

Wh^re it lives 

Food needs 

Predators 1_ 



Other.(adaptability to man, life span, 
. reproduction rate, etc.) 



1. How would you rate the area for the animal's following needs: 
a. General habitat ■ / ■ ' 



b. Winter and summer food supply. 



j c. Evidence of predators. for your animal, 
d. Other factors 



2. How many of your assigned animals or their eviderces did you find in the area? 

-List some relationships you think exist among the animals of the same species already living 
there. 

How might the animals react to others of the same species moving in? 

3. Which of .the habitat types will these animals use? 

\ Where will they probably locate home, nest, den or burrow? Why? 

4. What are some ways that this species of animal affects this environment? 

5. Summarize how the animal assigned to you might react to living-in this environment. 



ANIMAL INVESTIGATION. Task Card 
Forest Service-USDA 
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Evidence. 

COTTONTAIL RABBIT 



Evidanca: 




3-4 * 

' * * . |76l02cm>_ 

Droppings small 1/8"-1/V* (.3-,6 cm) 
diemeter/ten to brown, round, glossy. 

Burrow* hidden In brushy pi acts. 
Small 4"*" (10.2 12.7 cm) dlemeiw. 

Narrow wtlkwn trains and ratting form* 
uftdtfr brush ^umpt. ^ 

Small t*tgs eaten and bark showing 
taath marks near to ground level; 



HABITAT: Brushy thickati with 

opening*. Woodland aftss with opan g 
sunlit patches, cover to hide In, and 0 
with wirjtar food suppry tmportcnt. 
Waad cover and brushy fanca rows 
good habitat area*. 

"FOOD NEEDS: (sum mar) Many graan 
tuoc-jt*nt plants, waad seeds, grass, 
(winter) Small twigs and bark. Birch, 
willow a 



POPULATION; Ona robblt per«4 acrai 
(2 hectares) It eonsidarad a good 
population. Two rabbits par acra It 
coo i Ida rad high, 

PREDATORS; ' 
On adult and young: Most four- 
• footed, winged, and raptllian 
predators, pi ut man. * 



M. 



se*te>» 



COYOTE 
foutar toas 
largar) s "- 



DOG 



• front lex 
largar) ' 



Dog-Ilka dropplngt with* hair, of tan 
light colored. 

Partially consumad rtmalnt of anlmali. .. 
leg be* h broken. 

Dam undar trees', rocky ar<*i, logs: with 
opanJngs f-1.5* 1.3-5 m) In dlamatar. 



HABITAT: Prairies, desert, opan wj>od- 
' lands, brushy and boulder -strewn 
araas. Usually not mora than 0 mflat, 
(9.6 km) from watar. 

FOOD NEEDS: Small rpdanti. rabbits.' 
Mica, almost any week^pr old 
animal, tha young of most, animals, 
vegetation, carrions, eferkwt, 



anything. 



\! 



POPULATIONS: Ona pa/ sq. mil*; 
where found. Hunting routa \ 
about 10 mils* 16.9 km) 

PREDATORS: 0* young: bobcats \ 
eagles, dogs. On adults: man 

* * \ 

LIFESPAN: 2-10yeais 
OFFSPRING: Ona litter of 5-10 pup*/ 
year. 

QUITE TERRITORIAL 
COMPATIBLE WITH MAN 



DEER MOUSE 



RACCOON 



..38m 
""- . 19 cm > 



3 m 
(7 O cm ) 



Droppingternell 1/10"-1/3" long, 
obiong. shaped like rice grelnt. 

Burrows 3W"-t" 11. 9*2.5 cm) dlamatar 
in the ground undor fallen logs. Nests 
may be found In old buildings, in - - 
stumps, or even in standing deed trees. 
Usually grass and down construction. 

.Empty seed hulli from pine. spruce 
and fir units, acoma, 

Bonevfound in owl pellats and 
dropping* ol rWedatort. 




2 car. Roundish pellats about 1/4" 
(0.3 cm) diameter, from black to 
Ian In color, usually a down or mora 
in ona place. 

f % atr on fences, hollow logs, etc., grey 
brown. 

Hoof tcrape tracks i (alien logs. 



HABITAT: Naarty evtry dry-land 
habitat is occupied somewhere by . 
this species. Forests. grasslands.' 
deserts, or combinations of the 
above. 

o' 

FOOD NEEDS: Seeds, nuts, acorns, 
insects. Stores food I or wintar. 

POPULATIONS: 5-10 mica per acre 
11/2 hectare) is considered normal. 
10-15 mice per acre is considered 
high. 

PREDATORS: Owls, hawkij coyotes, 
bobcats, house cats, low.'shunks, 
weasel, snakes, almost all meet eaters. 



HABITAT: ' Conifer forms, desert shrub, 
chaparral, grassland with shrub, hard- 
wood forest if browse plants present 

FOOD NEEDS: Shrubs and twiqs most of 
the veer. grar. in spring. Favored foods 
include new growth^of bit tarbrush, 
mountain mahogany, chokecherry . Will 
also eat sagebrush, juniper, pine and 
fir boughs 

POPULATION: V enable density . M*y be 
10-50 per V). mile on wintar range. 2-4 
devr per square mils 10.6 square km) 
i h- summer. 

PREDATORS". Man, dOg, cougar, coyote, 
wolf. 

TERRITORIALITY G'egarioiM in 

winter (can liva tbgether). 
.LICE SPAN: MOyeart. 
OFFSPRING: One or two fa-.vns per 

year. 

COMPATIBLE WITH MAN^ 




Der * In hollow trees, caves, logs, ground 
burrow/. Opening V (.3 m) diameter. 

Scat loose, often found on logs, and often 
con/aln shells of crayfish, fresh water 
clams, seeds, ate. 



Evidence: 

WOOt>?EC«,irt 
The sound of tapping or drjmmin/Si,, 

Drill holes. In dead trees, logs, fence 
posts, and telephone poles. ' 

Nests in 1.5"*3" (33*7.6 cm) diameter . 
holes In trees, poets, etc 
i 

Sightings of bleck and white birds 
thai show a -dipping"* flight pattern. 

) 1 - ' 



0 ■»» floow'g (Htlfn- 



MABITAT: Wooded areas along streams 
and takes. co:n fields. 

FOOD NEEDS: Principally fruits, nuts, 
grains, insects, crayfish, bird eggs, 
almost anything. 

POPULATION. One animal per 15 acres 
is considered high. Depends on food 
supply. 

PREDATORS: Man. dog. coyote. 

TERRITORIALITY.: Not a str.ongly 
territorial animal. \ 

LIFESPAN: 10-14 years 

OFFSPRING: One litter /year. Average of 

four/litter. 
DOES NOT TRULY HIBERNATE 
COMPATIBLE WITH MAN 
. OTHER: Meat edibla. animal primarily 
| nocturnal, valuable furbearer. 

\ 



HABITAT: Forests with tome dead 
trees may use telephone poles, old 
buildings, etc. 

FOOD NEEDS. Eets wood-boring 
insects, grubs, wood ants, insects. 

POPULATION: About one pair of 
woodpeckers 'or e^/ry 40 acres 
(16.2 hectares) . forest land is 
average. 

PREDATORS: (Almost no animals 
bother woodpecker..) Ooossumi. 1 
snakes, and some kinds o< birds 
may eat their eggs. 



TERRITORIALITY Often defend 
their territory against other wood- 
peckers. 

OFFSPRING: Woodpeckers lays ' 
3*6 eggs each year. 

COMPATIBLE WITH MAN 



SI 



I - » 
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TASK G 



Describe in writing t^ree influences that you observed ^hat have changed the habitats in this area 
and the cause and effect relationships that occurred. ■ ' 

■ - — - \ : • f • .- . : 

Consider: \ ' 

a. Evidence of change> influence that cause $ \. 

b. What the area may have looked like before Jhe change occurred and the animals that 
lived there then j 

c. Whatthe area looks like now and what animals live there * \ ■ *r 

d. How the change affected the habitat and the animal species that did and do live there. 



TAS|< H (individuals or small groups) 

" In/additibh to the factors we have collected information about today, list others that affect the wildUffe 
and their habitat. ... ' ^ \ 



^ ANIMAL INVESTIGATION Task Carc(- 
Forest Service-USDA 



1 t 

I 

\ 



Factor 


Who 1? involved^^. ^ 


Influence on Animal *' 

' -\v • ; -: \ ■ 




0 


» ■ "'Vv^ 




\ 




■ 

'. ■ 


\ • 


' . i 

. / 
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J lesson plan for 



A LAND USE SIMULATION 



will^^ 

and discuss some tdeaj^nd ways for you tb develop your own simulation game about 6 1 — • — ~» ; ~~ 

coiKerj^ oi simulations, games, and role-playing 

of d^islonmak^^ and compete for eerto; n objectives accolrdjno to specified procedures 

and rules; v v ..^V : v " ' ' ' : 



' ; ^&Z?:fyf&ltotoh - : Both the metrte and EhgMsb systems of measurement are inclludecl 
Vi'eady been determined, you should discuss and decide with the group which system 

I, . • NAMING/RECORDING, AND CLASSIFYING POSSIBLE US..E OF LAND 



in the lesson plan. If it has not 
will be used. 



Y 



1. Dtawbute Task A. Read the problem to {the group and then have them read the given information on Task A 
and list possible uses of the land to meet the dty's "needs. 

2. "Thie problem is to identify some possible uses for the 1 square mile (640 acres, or 259 hectares) of county 
Jarmland, 4 mile$*{6.4 k) northeast of the city.'" • 



A, 



i 



TASKAOndWduAl* \ ' 

-One wuwt mil* (040 «m« 350 hectare*) of oueid countv farmland. * mita* l«* U 
otv, « new evetletue to* the'cJtv,'* iw," «■ 
r,«j th« bechyound Information for Canterplew Oty i end then im some peoeWe 



■jjliyrimf Inranwtfo* Sheet M» Cemwflaee 

ckV V' 

y 'Jhapepu.itMM) it 780,000 mm) tifMkv. 
? jnaeaM. 

, The city Vtowndrietrr be^ eatended. 
tut die tutotrban fimoa it e«pendino. 
ttenmote'rapfctty. ■ ■ 
■ Tha rep4 population » .:*>*» t» accompanied 
, by OtmtnOt tw mo« t*W*ig, mo<» >o|>l. 
, adAiJonef cNy taryieet. arv* .wmMnnai,, 

-" ■ H«M. ■ f ' , * ~- "■ 

Tb* powe* for Induttriai utH. adequate Pub- 
; lKlraraBorutton.arda»Wied labor 
•1 )ur» are eveitatM. 

;Tha pry" n located "*«r tomw. to me north. 
The land to 0>e ettt Is devoted mainly to 

r arming. , . , 
The' Pipe Rive* is unpoftutad end tt *m tource 
ol rrrigetion water at well at 4* mjotop* 
water wppty. 
Th# river it too imtft 'tor IttidM trampone- 

Mm. but lop oould ha Roelad on >. 
The rave* bed of 9* river rt appropriate <r* 

m**i* lo/coc«f«\t m*rtuf«t|r». 
The patent temept treatment plant end ejr ■ 

ba}4 Oitpwii veeareatrreiimwncaoKitv. .. 
Thu ritiftnt of Canterplece fe concaintd about 
MjriainteAamie ol i tcvnrt nex:ul enw«fO«v. 

The County Board of Commttttonats <« the 
authority lor land ranina. and many cnuW 
ainup* art b*«*J f(*ri\«<J to ►nflutnca ic-*.** 
oec**om. 



Utt pet«*le urn ol the land. 




Investigating Your Environment Serie$ 
■ Forest Service/ United States Department of Agriculture 
* * Revised 1978 



Questions and Discussion 



\ 



When most p&ople have started to write down uses on Task A c go ahead with question 1 . . 

t. "What are some possible uses for the undeveloped land?" As people respond, write alt comments just as 
• they are said. Instead of paraph^ "How shall! write that; on the chart?" 

List all suggestions, specific or general /Number the items as you go along, to simplify identification later. 

^^enjy^ 

2. # Whidi;6f ^ by letters, symbols; or ; colors. When most 
are designated, or the group seems to run out of 'thoughts, sfop. Changes items among categories if the p^rtici- 
pants change their minds. Do not get bogged down in the details of groupie For example, if some people 
think one use should be jn another category, then put that use in both categories and go on to the next 

; ';Step..'-"; : ' : '. . \ • ' / ' ' : t ' \ . ' " 

3. "What label could we give to all the items in the same category?" {Recreation, industrial, utilities, housing, 
commercial.) 



r 



.11. DEVELOPING AND GIVING PRESENTATIONS 



1. Divide th? group into the number of land use categories identified, with not more than eight persons per> 
• section. Assign one of the categories to each group for. them to represent One way to set up groups isrto 

; have the total qroup count off by the number of categories identified. - 

2. Pass out Task B. Inform the participants, "You have 10 minutes to list and analyze the' advantages and dis- 
advantages of possible uses for the vacant land in the assigned category. You may consider those listed on 
the board plus any other possible uses you can think" of in your category." It is injpdrtant to stress that this 
task is to just analyze the uses of the land. . ■•■ y 



TASK B (in groups) 



Group . 



Assigned Category of Land Use . 



Your only task is to analyze and list possible consequences of different land uses within your assigned 
land use category. Do not decide which is the best :use. / ■' 



Use 



Advantages to land/people 



Disadvantages to land/people 4 



/ 
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diM/^rilb^ next task is to develop a land use plan for the area iri ybur 

' : ^go to ^ drawing a m^p before considering dif- . 

* ^ntlanduse*.' * '■ - ' & , . j * - : • < e - 0 \ " 

statements, -mie m Gtfunty Commissioners have all resigned. Each group has one 

mjnute to elect one member to represent them on the Board /' \\ 

b. One of the facilitators takes the new Board members to another room and: 

v Passes out Task C and reviews It with them ' .•• ; v u 

Tells them they have 15 minutes until rthe group m starts. 

• Tells the Board to elect a chairperson to preside during the group presentation \ ^ 
. Instructs the chairperson to read over tfje announcements at the bottom of Task C to the whole group/ 
Group decides which staff person wili.be the timekeeper. 



TASK C (County Roard members only) ' : 

"One square mile of uiHtsed country farm»and, four miles northeast of the city, is now available for fee city's use.' 

1. Using thrs information, your task is to: • 
a. Devd op criteria to evaluate the proposals. 
. b. Develop a system to record your evaluation of exh proposal. 



Background Information Sheet For Centerpiece 

City . • 

The population is 250,000 and rapidly in- 
creasing. 

The city's boundaries are being ax tended, 
but the suburban fringe is expanding 
even more rapidly. 

The rapid population growth is accompanied 
by demands for.moretiousing, more iobs, 
.additional city services, and recreational 
areas. 

The power for industrial. uses, adequate public 
transportation and a skilled labor force 
are available. / " 

The city is located near forests, to the north. 

The land to the easns devoted mainly to 
farming. 



The Pipe River is unpolluted and is the source 
of irrigation water as well as the municipal . 
water supply. . ; 

The river is too small for freight transportation. 
: but logs could be floated on it. 

The gravel bed C/ the river is appropriate raw 
material for concrete manufacture. , 

pie present sewage treatment plant and gar- 
bage disposal area are at maximum. capacity. 

The citizens of Center place are concerned about 
the maintenance of a scenic regional 
environment. 

The County Board of Commissioners is the 
authority for land zoning, and many citizens" 
groups developing are being formed to 
influence zoning decisions, 




/ -— 

/ Group Making Presentation 
• ""7"" . * (use category) 


Criteria to Evaluate Proposal 
(Rating) 


/ • • . ■ 
/ . 


i 


2 


3 


4 


5 


6 












1 








*r 



































































Elect a chairperson to preside during the presentations to the group and to run the meeting in an orderly manner. (5 minutes) Announcements to be made 
by chairperson: 

- Because of time constraints, there will be no rebuttal after presentations. 

- The Board may ask two or threv Janfying questions of each group after all the presentations, 

- You have 3 minutes to ii.'e youi presentation. You will be given a warning when you have 1 minute left. 
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c. After the Board leaves the room, make this announcement. Vi c '- p , 

County Board of a visual display, such as a 

iy. hijjnd use map/as a part of your p participate in 

making the pre 

5. 1/Vhen all groups are ready, have the Board enter the room dnd sit at the fronc. the chairperson makes the 
anr^unc^ents fo^ The timekeeper js to 
stop all presentations at 3^inute$ and give 1-^ 

6. When the presentations are finished, the Board retires for 5 to 10 minutes to select the best proposal. 

7. "While the Board is meeting, each group is to develop a lirt of criteria that they think should be used in 
evaluating the plans submitted." Pass out Task C to use in developing the criteria ; 

8. The County Board re-enters the room; reads their criteria aloudV Announces their decision, aivJ reads criteria 
used in making the decision. Board adjourns. V \ 

Person in chargo must move rapidly to the nwet question to avoitrshouting matches bety/een losing groups. 
Have Board members return to the groups Who selected them. The\main purpose is to (Evaluate the process, 
* not to get bogged down in the content of the issue. V, 

Questions arid Discussion \ 

1 . "What additional data would you have liked to have for planning your group's proposal?" 

List example responses on board;- Topography, vegetation, economy of areb, r<*?5road, shopping center, 
adjacent lan</, climate, soil survey, historical information, flood plain, wildlife, interest of board of control, 
money available, educational needs, regulations by State, existing zoning, fcxrii^cal climate, population in- 
formation (age needs, race, jobs). " . . ' \/ - 

2. "Where would you gci to collect inforrfiation on these topics?" 



3. Point out to the group that this is one of the most important parts of the ybctivity because it emphasizes \ 
that we need a variety of information and data before we can intelligently make a land management or 
environmental decision to best meet the needs of people and their environment. This list has many of the 
elements that need to be considered in studying a lodal environmental issue or concern. It also includes 
elements of all the curriculum subject areas (soctatstudies, science, language, arts, etc.). We have to use, 
therefore, the total community as a classroom or learning environment to collect the information. 

4. Discuss any 'case histories of teachers or groups using this approach. * 

III. ANALYZING CHARACTERISTICS OF SIMULATIONS 

"One group of people working with simulation games has identified at feast three basic characteristics of 
most simulation'yames: (Have on chart) 

. 1. "There is a clearly defined problem. 

2. "There are factors^ at influence the decision. 

/ " . ' > ■ ■ 

3. 'There are individuals^and groups' interested in the decision." 

IV. DEVELOPING YOUR OWN SIMULATION GAME 

1 . "The most exciting simulation games ?re ones people develop themselves, on the basis ch local environmental 
... , ' . issues in their community, State or region."- \ 

' " ' • * 

/ . LS-4- . 
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2/ "Can you think of some current environmental issues in your^own community around which you could 

3. "For the next 30 minutes, work with one or two other people to develop the format for a simulation gg'ss 
based on a local land use issue or topic of your choice. At the end of the time, wis would like to hear from 1 
• several \>f you about what you hwe'developed/' Have copies of current news^ 
participants want to use them. Pass but Task D ., 



TASK D (groups of 2 or - " 

DEVELOPINf^^lM^ATION GAME ' 

Using a rcw* paper article about a loci I environmental land use problem, develop the format of a 
simulation game, considering the following items: " ' •• 

Identification of the problem or issue to be decided upcn »■ 

■ . .' '. ■ •' • \ ■ - ■ \ 
• ' . • v 



1 



i^j Identification of so me factors rjayirjg an-influence. :ji the decision 



Identification of individual or group roles (those people or group} t*i# iiilLbe. affected by, or 
interested in, the problem). / ■ " : ' " I / 



Other things you may want to consider in developing simulation games: 

Establishment of conditions for the players (noting procedures, available resources, money, etc.) 

. Deyet6pment of specific goals or objectives for players 

Inclusion of limits, or rul&s for what is permissable behavior (time facvrs, trading, point system, 
money allocations, etc.). ^ 



ft 
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V. " SUMMARY v \/y^:/\£i:[ .;V" ' _ ' " : [ : 

1. Discpss Task D. 

2. pHow ^n ypii use the techniques in this session in ypur jofc) situation? In the classroom?" 

3. "How could a game like this develop decisionmaking skills in environmental management?". v 

4v ''How can we take this process and use it to involve the (XJbiic in social and political decisionmaking action 
projects in the wrnmunity?' r ■ •. . ' 

5. "Hbwcahwesu^ ^/ 

6. "Simulation games, can help people to understand problems™ Ihe environment and develop awareness and ■/ 
"* ■ % poncern about these' problems and the skills needed for citizen action and involvement in environm^nta! /' 

' ; management." . ' / ' 

;* 7, You may vyant the participants to evaluate the session by writing how they felt about it. 

VI. . SOME OBJECTIVES V ■ \ 

. 8ehavSoral Outcomes in Knowledge / 
1. As i a result of this seswn, each participant should be abie td: 

a. , Identify ar>d describe three component parts of simulation games 

b. I Construct his or her own simulation game based on a current environmental issue ' 

c. Name and ctescrib? at least 10 important types of data needed before making a land management decision 

d. Identify cause and effect relationships that exist in environmental management 

e. Describe alternative solutions to solving a specific problem. 
Behavioral Outcomes in Feelings, Awareness, Values, and Action 
i, fta a result of this session, each participant should be able to: 

. , . ■ " -■ • 

. a. Describe how the information in Part (It could affect.their li-e, community, and the management of the ; 
environment "" I 

b. Outh. j e plan of action to develop their own land use simulation model. 

VII. EQUIPMENT NEEDED 

. Blackboard and chalk or easel and markers 

Newsprint or butcher paper (enough for each group to make visual display) 
' Markers (four colors for each group to make visual display) O 

Masking tape •' . 

Task Cards 1 

Commercial games oh display (optional) \ , 

The Centerplace city problem has been adapted with permission from trie May 1970 Journal of Geography from 
the article, "A Land Use Alternatives Model for UpperUEIementary Environment Education," by Dennis Asmussen 
' and Richard Cole, University of Washington. / 

The tasks and discussion topics in this lesson are designed so that many can be done individually or in combination, 
depending upon the facilitators' objectives and time constraints. 

It is suggested by the writers that continual plan revision be done by the people who use this plan. 
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TASKAtiridtviduai^ 



"One square mile (640 acres or 259 hectares) of unused county 'farmland 4 miles (6.4 k) northeast of the* 
city, is now available for ttis cky'si use." * / 

Read the background information for Centerplace City, and then list some possible uses of the vacant 
farmland 



Background Mon-nzthn Sofret For Centerplace 
City I 

The population is 250.000 and rapidly 1 

increasing. 

The city Vbourtdartes /ire being extended,. 

r but the suburban fringe is expanding 
' even more rapidry. 

The rapid. population growth is accompanied 
by stewards for more housing, more jobs, 
additional c:iy services, and recreational 
areas. 

The power for industrial uses, adequate pub- 
lic transportation, and a skilled labor 
force are available. . 

T;ie city fs located near forests, to. the north. 

The land to the cast is devoted mainly to 
farming. 

The Pipe River is unpolluted and. is the source -1 
of irrigation water as well as the municipal 
'water supply. 

The ttvsr is too small for freight transporta- 
tion, but logs could be floated on it. 

The gravel bed of the river is appropriate raw 
material for concrete manufacture. ' 
♦ The present sewage treatment plant and gar- 
bage disposal area are at maximum capacity. 

The citizens of Centerplace are concerned aboat^ 
the, maintenance of a scenic regional, environ- 
ment. 1-' 

The County Board of Commissioners is the 
authoVity for land zoning, and many citizens' 
groups are being formed to influence zoning 
decisions. 



List possible uses of the land. 




LAND USE SIMULATION Task Card 
Forest Service USDA 
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TASK B (in groups) 

Group Assigned Category of Land Use. 



Your only task is to analyze and list possible consequences of different land uses r thin y our assigned 
land use category. Da not decide which is the best use. 



Use 



Advantages to land/people 



Disadvantages to land/people 





TASKC feounty Board membsrsonJy) 



"One square mile of unused country farmland, four miles northeast of the city , is now available for the city's use/ 

: 1. Using this Information, your task is to: 

a. Develop crit eria to evah/ate the proposal!. 
- ■ b. DeVefop a system to record your eva)uatiori,pf each proposal. 

Background rnforrrurUon Sheet Fqr Centerpiece 

aty . ^ -V,:;/ 

The population tsl25O,0O0 and rapidly in- 
. 'Creasing; : -/ >> ' : 

' The city's boundaries are beirKfexterKJed, * 

but the suburban fringe is expanding . . 
, . even more rapidly, ' * . 

The rapid populationTgrowthNs accompanied 

by demands for more housing,? more jobs, 

additional city services, and recreational '.. ' 

areas..' ' - ■ 
The power for industrial uses, adequate public 

transportation, and a skilled labor force 

are available. 
The city is located near forests, to the north. 
' The land to the east is devoted mainly to 

farming. 



The Pipe River is unpolluted and is the source 
of irrigation water as well *s the municipal 
water supply." - ■ . , 

The river is too small for freight transportation, 
but logs could be floated on it: '' 

The gravel bed of the river is appropriate raw 
u mater^al for concrete manufacture. 

The present sewage treatment plant and gar* 
bage disposal area are at maximum capacity. 

The citizens of Centerptace are concerned about *>. 
the maintenance of a^cenic regional 
environment. ■■" , 

The County Board of Commissioners is the ■ 
authority for land zoning, and many citizens' 
groups developing are being formed to 
influence zoning decisions. » 




Group Malting Presentation 

(use category, - 


Criteria to Evaluate Proposal s 
(Rating) 


\ 


1. 


2 


3 


4 


5 . 


6 
















■ *» — . . 










































\ . — 














I • • • ;■■ , 


J 













Elect a, chairperson to preside during the presentations to the group and to run the meeting in an orderly manner. (5 minutes) Announcements to be made 1 
by chairperson: . 

.- .Because of time constraints, there will be no rebuttal after presentations. 
~ The Board may ask two or three clarifying questions of each group after all the presentations. 
' — You Have 3 minutes to give your presentation. You will be given a warning when you have l.minute left. 



LAND USE SIMULATION Task Care 
Forest Service-USDA 
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TASK D (groups of 2 or 3) ; ^ 
DEVELOPING A SIMULATION GAME - 

Using a newspaper article about a local environmental landydse problem, develop the format of a 
simulation game, considering thefolldwing items: 

- Identification of the problem or issue to be decrdedupon 



Identification of some factors having an influence on the decision 



Identification of individual or group roles (those people or groups that will be affected by, or 
H interested in, the problem). 



Other things you may want to consider in developing simulation games: 

, Establishment of conditions for the players (noting procedures, available resources, yoney,,etc.) 

. Development of specific goals or objectives for players *" 

Inclusion of limits^ or rules for what is permissable behavior (time factors, trading, point system, 
money allocations, etc.). 
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a lesson plan for 

INVESTIGATING. THE HUMAN COMMUNITY 

Set the stage for this session by reviewing what Will take place. For example: "During this session we will identify 
'parts of a human community. Look at the pattern of.land use, construct a procedure and plan to investigate one 
-part of the community, collect some data, analyze different solutions, and then develop an action plan to implement 
one of your solutions or recommendations." - j* 

Overview of the Process * • ■ & 

-The procedure outlined in this process falls into the following 10 basic steps or phases and could be used as a check- 
list for preparing almost any investigation, ... 

i. BECOMING FAMILIA& WITH THE COMMUNITY 
Identification of land use areas and patterns 

II. IDENTIFYING AND FOCUSING ON LAND USE PATTERNS AND INTERRELATIONSHIPS 

Overall view of the community 
* C°"3 ru ?t' on °f a three-stage data collecting chart 

III. IDENTIFYING AND ANALYZING THE TOPIC FOR YOUR INVESTIGATION 

. Investigation with data that are observably, collectible, and recordable * 
Use of three-stage, data-collecting' chart to analyze investigation 

Construction of a data-collecting and recording device to use in investigation < • 

Development of a procedure to test out the investigation process 

IV. CONDUCTING THE INVESTIGATION 
Testing of the investigation process 

Modification of the procedures, data collecting tools, etc. . r 

V. PREPARING AND REPORTING ON THE INVESTIGATION 

Description of the process, procedures, and modifications made in the investigation process (this step is not 
giving solutions to the subject or content investigated) 

VI. ' ANALYZING FACTORS AND ALTERNATIVES TO THEI R PRESENT CONDITIONS - 

Listing of factors that contribute to problems / 
Brainstorming of changes (elimination, modification Substitution) affecting the problem 

VII. DEVELOPING AN ACTION PLAN TO BRING ABOUT AN IMPROVEMENT OR SOLUTION TO AN ISSUE 
OR CONCERN JUST INVESTIGATED 

Determining if solution is feasible . 

Development of plan of action for implementing solution or recommendations 
• VIII. COMMUNICATING FEELINGS. AWARENESS, AND VALUES 

IX. IDENTIFYING A COMMUNITY BY USEOF THEMES - 

X. SUMMARIZING THE INVESTIGATION 



Investigating Your Environment Series 
Forest Service, United States Department of Agriculture 
Revised 1978 
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BECOMING FAMILIAR WITH THE COMMUNITY * 

• * f 

Questions and Discussion ^ 

1. "What are some major land use categories found in most communities?" List on board responses; e.g., 
commercial, residential, recreation, industrial, fete. 

2. Pass out map of local community.being studied. Have each group locate the major land use categories on 
. the map with marking pens. 

IDENTIFYING AND FOCUSING ON LAND USE PATTERNS AND INTERRELATIONSHIPS 

"1. "AfterT3oking at your map and locating the land uses on it, what can you say about the pattern of land use 
in your community?" List on board. . 

2. "^Ve want to find out more about the different land use categories, in this area." 

3. "One tool that can help. us is to construct a three-stage^ data-collecting chart." 

4. "As an example, let's do one together." Pick a subject other than a land use category listed on the board to 
illustrate the use of the chart. 

a. "Let's pick Transportation as the topic to be investigated." Write transportation at the top of chart. 

b. "The first column is labeled What we want to find out a bout. The topic." Write this at far left on chart 
and ask for group responses. 

c. "The second column is labeled How to coffect information about the item listed in column 1." Write this 
heading next to column 1 and ask for group responses. Ask for ways to collect information on the first 
fpur to five items in column 1, one at c :ime,then ask, "Are there any additional ways you can think of 

* to collect the information in column 1?" 

d. "The third column is labeled How to record the information we are going to collect." Write this heading 
next to column 2 and ask for group responses. Just ask for general ways to record the information for 
any items. 



7 



Here is what a chart might look like after doing it with the total group. 

Three-Stage, Data-Cpllecting Chart 
Subject: Transportation . 



Column 1 
What we want to find out 

Location of major art^rials 
Kinds of transportation 
What is needed 
How much is available . 
Accessibility of terminals 
Land topography 
Is it working 
What is bt\ ^ used now 
Growth pattern 
Traffic flov.* pattern 
Peak traffic needs 
Attitude of people 



Column 2 
How to collect 

Observation , 
Interview people . 
Existing studies 
Count number of cases 

at certain place 
Count types of vehicles 



Column 3 
How to record 

Graphs 

Statistics 

Pictures 

Film 
✓ Tape recorders 

Questionnaire 
. Map s 

Tables 
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Questions and Discussion 

1. "What might be the benefits of analyzing a land use or topic this way before going out to do an investigation 
about it?" CSampIe responses might include, it's easier to see alt the parts of the topic; analyzing it breaks it 
down into manageable parts to s^tudy; you realize that problems aren't as simple as they seem;) 

Here are two additional options to consider instead of investigating land use categories in step 2, depending 
on the objectives of your plan. 

Option 1 : If your objective is to investigate environmental factors, then use this question after step 2: 
"What are some factors that might affect the quality of the environment of the area on this 
map and in what ways will they af feci the environment?" (List on chart.) * 

' I • ' . / ' ' 

Option 2: If your objective is to investigate a potential or existing problem, then ask this question after 
step 2: "What are some problems -tha^might ba created by the pattern of the land use in your 
community?" 

IDENTIFYING AND ANALYZING THE TOPIC FOR YOUR INVESTIGATION 

The following are criteria to be used by the facilitator in identifying an area to investigate: 

—Within walking distance in the time segment allotted (3 hours of field investigation) 
—A variety of -land use categories- \ ■, 

—Examples of changing land use « 
—Interesting to study. 

1. Describe the area that the group is doing to investigateland have each persondraw that area pn his or her 
map. \ ' 

2. Split class into appropriate number of study teams, (grqups of 4-5) and have them pick a land use category. 
(Make sure all land uses have been taken.) 

3. Have study teams identify the land use category they are! gouag to investigate in the designated area and fill 
out column 1 of the three-stage- chart in Task A. (15-20 minutes) 



TASK A (small groups) 






THREE-STAGE DATA COLLECTING AND ANALYZING CHART 




Working in your group, fill out the land use category and column 1 of the chart below. 

\ ^ ^ , . - 

Land Use Category j * . 


Column 1 
What we want to find out 
about our land use category 
in'thearea 


Column 2 \ 
How to collect the! 
information I 

i 


Column 3 > 
^^-^ How to record the 
information 


* 

o 


i 
I 
\ 

I 

i 




: ' V 


i 
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4. "Identify one or ty/o items from column 1 of your chart that you want to find out more about from aetual 
observations in the area to be investigated, and construct a data-collecting and recording device to use in 
collecting and recording your observations. The items you select must deal with data that are obsenfgfjle, 
collectible, ax\6 recordable in your area during the actual field investigation and within the time constraints. 
Filling ^>ut columns 2 and 3 may help in your planning." (30-45 min.) . 

5. Have sample data-collecting and recording charts to hang up as sample displays. 



Use of Parks by Age Groups 



Age Group 
0-6 yrs. 



6-13 



:1 3-21 



21-30 



30-4Q . 



40-h 



Swim 



Walk 



Bike 



Other. 



No. of People in Cars at, Intersection 



(4:00-4:15 p.m.) 
No7 of Cars ' 



50 
40 
30 
20 
10 
0 



/ 



I 



I. 



'I I 



2 3 4 5.6 
No. of Occupants 



Location of Public Services 




Legend: 

X fire hydrant ' 
I . telephone pole 
— rest rooms 
Q ^ire station 



*■ * . ■ - 

6. When the groups have almost finished making the daw-collecting char.s, tel! them to develop a plan of - 
action to investigate their part of the enVironment.using the data-collecting and recording devices in the 
allotted field time, ((^nsider^ividing responsibilities for collecting and recording information, who goes 
where, other tools^ieeded, etc.) Data must be observable/collectible, .and recordable 

' • r - 

7. After 10 minutes into the p'anning, put up and read the following sign: ^ 

■ ■ ' . ■■ / « 

■ jut ■■ , 
Planning for an 'Investigation 

t Usually, the problems that people have are deciding what to do and narrowing down the 
scope of the topic to something specific enough to.actually investigate. Has your group 
experienced this? ' 

; > > 

8. Before going out td dp the investigation; have each group make a short presentations describe the procedur 
^ and to display the recording devices to^be used in the investigation, If you have a large class, have groups pair 

up and critique each other's plans instead of each small group* presenting it to the total group. 

9. Just before dismissing the groups to do the field investigation, put up the following sign: r 

This Session is all About Learning How to Prepare for an investigation 



Today the procedures, are more importan'^jhan the content. The idea is to try out yodr 
data-collecting and recording methods. - 

It may be necessary to modify yourinvestigation procedures as you become involved in 
. your task. ^ * ' _ ■' » 
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IV.V CONDUCTINGTHE INVESTIGATION 



Tell group: "YoLi now have ]^ hours to 'do .your field work. Be back"here at (time) . You will then h^ve 1 
hour tckprepare a;5-10 minute report about your* investigation. Instructions for the report will be posted when » 
you return.";- ; v. : '.^./- : - • ; -"- 



PREPARING AND REPORTING ON THE INVESTIGATION 



Have following instructions posted as groups come back so they have some guidelines for their presentation. 



\ 



. ' ■ Instructions for the Presentation 

1; Describe your task. • . / ; ; • '•■ ■_• J- 
Jl. i Report on vy hat you -did, rjow you did it, and what it meant. 
•. '3. Describe how you modified your procedure, methods, recording devices, etc.. ; 
' 4. Use more than one persons spokesman. \ , j . '. - . ' \ 

5: Use visual dispjgys. - ':[' l " ■ : / ' 

6. Limit report to 5-10 minutes. .. 

7. :This is a report about the investigation process and not the. content or solution 
. relates to the process. ■ , 

8. ' Do pot report on all the minute derails.' / •."./■ ' /'" / 



Each group should give its presentation. Stick to .time limits and to the -process of the investigation, 
1* "What 1 problems did you encounter inyou'r investigation?" 
^2. "What is the next thing to do with all this information," / 




problems, unless it 



VI. ANALYZING FACTORS AND ALTERNATIVESJO.JHEIR PRESENT CONDITIONS 



\ 



Questions and Discussion 



■ 1 . "What are the basic functions of. your study.area?"\ 



2 "What ar£ some of the needs of the area?" 



3. ; "What impact does your survey area have on the/management of your community?" 



4. ."What examples are there in your area'that 

, " f Illustrate |he past 

^ /....' Typifyjtrje present ,,' 
• Indicate the future." 



/ 



5! "What interrelationships can we identify in the area investigated, on the basis of your field observations 
(residential to business, past use to present u^e\ business district. to transportation routes, etc.)?" 

" ' - .* " -fir _ " ./. ■ • if' A ■ ' .*..' . ■ . ■ ' . 

. 6. "How do theka things above affect the function of the community?" •* 

"Select one' issue, concern, or problem that you identified in your investigation. Using Task B, list and 
. /analyze as many factors you can identify v " (30 minutes) 

8. Have exam pie shown on Task B on flip chart to' show how chart should be used.- 7 

.' ' ■ /'-"'''N : ' ' t - "' ■. • -• ■' • \ -'l": • • 
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task B -'• ; ' v .; ' * : : . V ■" ' : • .'■ 

ANALYZING FAGjdRS AND ALTERNATIVES TO PRESENT CONDITIONS / ' . 

; Task 6 is designed to brainstorm all possible alternatives. List the factors contributing to the Issue. Take each factor and ask, "how can this factor be 
changed eliminated, modified, substituted to bring about a change in the issue?. Considerall alternatives, nc'matter how silly they may* seem. * • 



Factor 



"How It Contributes To :■ 
TheProblem or Issue : ■ .. 



Alternatives To Its Present Condition* ' 
. Select one or more alternatives below 
and describe how the factor might be 
, changed. 

Elimination Modification Substitution 



Describe How The Change 
Will Affect The Problem • 
"Or Issue . 



Example: 


Traffic Management 
■ « 






* " " '- 1 


Width of. 


Causes traffic jams, • 




Put in walking • — 


Eliminate car traffic, cause 


streets . * * '■■ 

.; .« * * 


' - I;' 
* 




or bicycle 
paths 

i .Oneway streets 


* changes in working ?nd social 
patterns . ^ 

k" 

Ease congestion because of 
' one-way flow 




i 




■ Mass Transit ' 


• '* ^« 
Minimize number of vehicles, no 










congestion, less air pollution; etc. 


Everyone 


Causes traffic jams 


Adjust starting. 


Spread out traffic over a longer 


starts and . 




■4 


closing, working 




quits work 






hours , 


period of time ' j 


at same time 


:/ ■ 









Describe thealternative or combination of alternatives fjiat might bring about an an improvement solution to the quality of the environment investigated. 
Give reasons for your choices. ■ ■ "J\ \ 



-3 



After you have analyzed the factors in Task B. go on tbfij*ask C 



:1 

■ I 

"■ft 

I 



I 
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VII. DEVELOPING AN ACTION PLAN TO fcRING ABOUT AN IMPROVEMENT OR SOLUTION TO AN ISSUE 
. OR CONCERN JUST INVESTIGATED ' " 



1 



r.\- 



"Select one of the alternatives from T^sk B. Write it in Task C under Suggested Solution and complete the task. 
♦This can help you to determine if your solution is feasible or not and what course of action you should take ' 
for its implementation."! ; 



\ ■ 

\ 



TASK C 



DEVELOPING ACTION PLANNING TO BRING ABOUT AN IMPROVEMEN f OR SOLUTION TO THE.5NVIRONMENT INVESTIGATED 
; Select one of the solutions suggested by your group in TaslKtt; Write it below undt'r Suggested Solution . Complete the rest of the' chart. 

- ' * Action Planning FdrPrcbtsnhSolving \ : . . : 



Suggested 
* Solution - 



Type Action Necessary 
To Implement The : -. 
Solution. - 



• Technological 
What kinds of tech- 
nological action would 
he necessary to imple- 
ment thi§ idea? 



, Social .■ 

What kinds Of social . 
action would be 
necessary to implement 
this idea? ., 



' Political ' 

What frjnds of political 
- action would be necessary 

to implement-this idea? 



Identify Change- 
Agents Who Could 
Help Implement 't he 
Solution • . ' 



Implementation 
Steps To Problem 
Solution'-' 



Individual 
What kinds of / 
.things could be 
done through 
individual action? 



■ Groups y .' 
What kinds of things '■ 
could be done by or 
. through groups? ~< 
Informal '' 
Formal (organizations) 

\ * - ' 
Agencies 

What kinds of things- 
' * could be done by or 
through agencies? . 



v Evaluation Methods. How- 
Will [you Follow Up' And 
-' Evaluate The Effectiveness 
. Of Your Action? < 



t WhatTnust be done? . * 
In what order? When? 

Steps Target Oate 

-1. - . \, 
2. 



V 



Questions and Discussion 

/1. Have group give reports on Task C.* ■ - j 

2. "What are .your 'recommendation for meeting future needs .In this a r'ea?" * v ^ 

-3. "If you were on the city planning commission, what guidelines would you develop for consideration for 
future developments in this area?" " - • 



VIII. COMMUNICATING REELINGS, AWARENESS, AND VALUES J 
v- Write the following task on the board: 



TASK D . - . • 

Describe your part in implementing the, action plan in Task C: . 
As a membeXof a co^mmuhity action group. , " 
A$ a part of the political decisionmaking process iifi your community. 
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Questions and Discussion.- ' . . ^ ' "'I.''"- 

T. Discuss individuarcbn\ments;;/ • ' ;\ r^.- * | . . N - 

2.; ''What type of community action can we take to identify and mtiii*:-*? Ripple to collect, interpret data, arrive 
; , at alternative solutions; 
V; the environment and \ 



lunity action can we take to identity and m^v^ ^jopleto collect, interpret data, arrjve 
ris; iand take intelligent action to decide on the ia&sc ■ojution^consistent with the need^jpf 
I society?" '. - '/",'■ \ . • V^.v • ' ■ .: 

identifying 'A Community by use of themes- : C ^ ■)■■' 

We.have just investigated a community environment using a topical 1 approach of land use categories. . ^ 

Another way to identify and investigate a district or,community Is by booking at themesVThemes.can be 
one way. to identify and define an srea to investig ate. \ -; K ■ ," / . W , • ; • 

Have each^person describe in writing the four items below for their own community or neighborhood. 

1. "Describe where your neighborhood is." 

2. "How do you get into your neighborhood?" , i\ •' / 

3. "What are sdfne outstanding features of your' neighborhood?" . \^ , 

4. ''What is the central part^ofybur neighborhood?". • 
Questions and Discussion . "... ; r . ' ■ " : \ 

1. ; (Have these themes and their definitions on a'chart.). One set of themes includes? * • 

Pathways ' — Lines of movemen^(walks, bus routes, streetr) ■ 

Nodes v . — Srriall areas of intensive focus where an observer may enter and feel a sense of belonging; 

safe, enclosed (small park, courtyard, intersection, intimate shopping center) 
Edges - , r — Linear breaks in continuity (freeway, river, edge of hillsV 
;■ 0 • |; Landmarks '.— Identifiable objects or reference points (high-rise bujlding, fountain). 

2. Now have «ach person identify which description of their community was a. pathway, node, landmark, or 
', edge. ' V " " ■):.'.' ' . '■ .-. . ' ,,, '. \ , '/ 

-3. If possible, have a short slide presentation (10-15 slides) on examples of the theme's from. different scales and 
. perspective. . ■■ -•' •. ..... . :i ' ■ " ._ . . ■ -,\ ■ ...vi-'-V " 

4. "What are some themes in the area we sjtudied yesterday?" ' . ^ . 

5. ."vVe want to study "an area using the thematic approach; and the cat ego lies of pathways, nodes, edges, arid 
landmarks." Assign an* area to each group; it could be the same area or new areas. Pass out Task E. 



~ v TASK E '(small groups) * \ ••" • i * 

:V Identify an£ analyze the themes in your assigned area. Describe, them in writing or sketch' or photograph 
the' theories in the area. Analyze the area's problem and potential in the 'chart below. ■■' » ' • . 

.Pathways: . Lines oHbovement (walks, .bus roues, streets) ' - ' . 

Nodes: V Small areas oJ. intensive focus where an observer may enter and feoi-a sense of belonging. 
, , ; ' safe, encloseq. (small parkVccurtyard; intersection, intimate shopping center) 

.. 

Edges:.[ . ■} Linear breads in continuity (freeway, river, edge.of hills) 
/Landmarks: ' Identifiable oDjects or reference points (high-rise building, fountain}, ■ 

. * Use the following chart: * .':«. 



ITEM" 



.. THEME IT 
ILLUSTRATES 



PROBLEMS TO. 
COMMUNITY 



, POTENTIAL TO COMMUNITY" 



•; v . •■ •/■ .. 

6. Have groups share results. 
7. 



(Have on chart.) The following are some reasons for. identifying themes.. 

•■'V' if .- ". <? , .■■ -v r .'• ... . .'• ..." . •■ •'• 

a. .If community has only one theme, it is often a boring environment. . 

b. If ( themes are varied and strong, then a strong excUing community environment can exist. . • 



o. Ifjan area is dying out, nodes, points of interest, pathways, etc., might be created to strengthen. the - 
l . themes in Ways that contribute to the livability of the ^pmmunity, : "^''"^ * 

d. You can identfTy a community or neighborhood by themes. • - 

.-"Let's make "a comparison of the two Methods {thematic-topical} of looking at an 'area. Select four to six 
; items in an ares studied and describe them in thematic and* to pic terms." 



Item ; 

Park ; ; 
Major street 



"Theme 

Node 
-Pathway 



Topic 

Recreation 
. Transportation 
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X, " SUMMARIZING THE INVESTIGATION 



1.' "What procedures did we uselnfiur investigation today?" 



•3.. "How will th when you have students or. community groups investigate things?'.' , ^ 

; ;'^4r:"HoWcan we summarize our discusstdn;'and investigation?'^;'' '*}: V • : V"'' v ■ 

! v ^5.- You may want participants tq eval^ how they felt about thisVession; ; '"•^T 

;Xi. V s6me objectives :V: ! : V;: \ : V •• ''••' • v:'v-v • • /v-' 

j Behavioral Outcomes In KnqvWedjje i:t V ■ - "'V V 

.^I^As^TresulVof these activities, each- participant shoufd'. be able to: '"\ - ' 
> a. Identify at least five different land use categories in an urban environment . 
: b. Name and desci ibe.three themes oft^n found in communities.- , •.; 

^c.-ConstrUct a data-collecting and recording, too) for some part of an urban environment for datg that is 
;r &>. - r Vobser-vable, collectible, and Recordable/ ". : ■ 

d. Describe a procedure to use in initiating an urban environmental investigation 
. ......... e. Identify at leastthree component parts of an urban' enviro^^ ' V" ' '*,:; ' '/j. 

f: Describe four. interrelationships that exist among component parts of the environment. 

Behavioral Outcomes in Feelings, Awareness, Values, and Action . . ! ' 

. 2. As $ result of these activities/each participant (fhould be able to: «..'; 

a r Analyze factors and alternative solutions to~present condition in an "environment 

b. Identify forces and tch'ange agents thaTclsi bemused for or against the improved livability of the area 

cr Describe what he or she can do to becom^lnvolvecl inJcommunity r action programs of identifying and • 
•-/ ■ suggesting solutions to local environ me ^nral problems • . . ' * 

v-- d ^ the community can become involved in affecting the local political decision- 

• making. process through environmental urban investigations ' - '\ . ' : 

e. Describe tHree ways that themes can im'prove.the livability of a community. 

"' ; . : './;.; ". ■ ■■■■■ ," _ ' • f'« v *' .; ■•- - i ... , •. 

XII. EQUIPMENT NEEDED ' , > ' J '"\ V . 

. IVIaps of the urban, area" to be investigated ' y • " : lLj ' 

A ° Blackboard or newsprint and easel. ' " . ■ •' ♦ ♦ .« 

Felt-tip markers or chalk ,. . / 

-i J ' Paper and pencils '. • 



-The tasks and discussion. topics in this lesson'are designed so that many tan be done individually or in groups, 
depending i upon-the facilitators' objectives and time constraints. . v' ^ • 



AS 
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i The information and procedures under the Environmental Assets and 

. Liabilities Surveys Community. Facilities arid Services.Survey; SocYal Survey; and. Micro-Urban Investigations 7 are * 
'included to give additional ideas and considerations in developing the different components of a community 
survey \ *, " v ' ~ . ; , : i ; v .. \ ?y. 7 ■-: & •••• • — / 



v;.. 



•v.. r ^ ' ■ ' > ■ ; *■ LAND USE SURVEY; . ; 
. 1 Inventory and plot on map ^ 

' List the major uses of Jand in the area/ / \. 

; '■' GroufTthese uses into • appropriate categories. 
' u >' ■ " Label the categories .-^ : V."\-. 

. Develop a legend for plotting ttiese data on the map. 

2. . Additional Information ; ' L' . v ; : ' " / 

• ■ deviseIyour own methods to collect and ,-. 

" RECORD THESE DATA. . * ■"• 1 ."" w 
" : SUBMIT THE METHODS AND THE DATA; IN WRITING, 

• TO YOUR GROUP LEADER AT THE END OF THE . 
SESSION. •• .;, }■:'■■ • • ...... 

..: - ■ ; v.*;;- ■ '■■ , J> ■;. ' 

How does each land use affect the other land useslpf tfie 
.'area? ' * • " ■ ' • h - It ■ 

.' ■'■ What problems'exist because of. certain land uses? :' , , 

■■ - " " . • ' ■ ""■/■' 

Y% What land use problems in this a r sa are related. to regional; 
^environmental problems?^ " ,f '•■ 



•.>•'• ENVfRONMENTAL ASSETS AND LIABILITIES SURVEY 

" 1 : /inventory and p lo t on map ' ••■ ' ■ '". y . " • ... 

■-. : ■ ...... r~" ! — , .'. ' • : , ■• .■ ■•:„ 

■ A' List the environmental assets of the area (physical and 

... ■. visual), v • ; ' • : . . ; . .... - \ '■• ."'^ 

■ v : 'Examples: , - " : . ' : .Vjv; ; f ' . ■■'«'•/ 

Historic landmarks, visual impact structures, natural 
features, and aesthetically pleasing entrances; . •. 

; List the environmental liabilities of the area (physical and 

visual).*' : ' . ' ' '•• ^ ' 

Examples: ' : '••■»s-o r /- . < : : . .: , - 

* . Conflicting.- Iand r uses/high traffic streets, 'residential over- 
crowding/poor pavirig, curbs, sidewalks, adverse natural 
* features,.and sameness of environment. 

Group the environmental assets and liabilities into appropriai 
categories. .... . . . . " : ' '.. "•• •' 

' \- : Label the categories. • . . " , % 

Develop a legend for plotting those data on the map. 



2. Additional information 



-7 «- 



A. ■ 



What things are being done to the land that are compatible . ; 
with the: 'C ' * 
Characteristics of the land? 1 

Needs of the people? „ *f'. 

Which.land uses are changing? • '-^ .: ■ ■■— — ,' 

What proposed projects could affect land use patterns in this :. 
area? . ' . 

'. / NOTE: , The above questions are designed to help you' look - * 
• ... for significant relationships amongnhings in the . 
environment. Time may not allow you to investi-., 
gate all of the suggestions. Therefore, you wiitt^; 
have to decide whhjt^ings are most significant 
.. in the time allowed. Please feoff ree to add tonhe Hst 4 _ 
; throw it away and start all over, etc. 

Something.tp think about c - » 

For each.-of tt^land uses you investigate, «isk yourself: 
< ? Is it in a"good location to serve its purpose? 
What does it do td the environment? ■• ~* 
What kind of an environrfleht does it have? \ 



devise your own methods to collect and. • 
re6oro these data. 

submit th ^methods and the data, in writing, 
.,to your groop leader at the end of*the 

"SESSION. 

How do the environmental assets affect the of the area? 
Be specific. • . i v 

How do the environmental liabilities affect the rest of .the • 
' area? Be specific. *• * \ 

■ ■ . '. . ■ ;•. ■' '. \ ■ ' , \ . ■ * ' ■ 

Whir:fi environmental assets haw potential for serving as • 
: building blocks xo. improving the livability of this area? 



What problems exist because of adverse environmental 
' factors in the area?; * ' 

'■' . * ' ', ' '■•( ■ "' ' ; " ■ - \ '' '. '. ' •' 1 '* • ' 

• What environmental prdbiems in this area are related to 
regionarenvironmental problems? 



What proposed projects could affect environmental assets 
and liabilities in this area? " 

, ,\.... ■ . t\ 

NOTE: >The above questions are designed to help you look 
- \ for significant relationshipsamong things'in the 
"... environment^ Time'may not a New you to investi- 
gate alt of the suggestions. Therefore, you will have 
to decide which, things are most significan t in the 
time allowed, Please leel free to add to the list,- 
■•..',''■< throw it avyay and start till over, etc. " 

.'. ' - *• ;. • ; ' •'• " "' ■ ' ^ « . 'i . ■ 
Something to ti/:nk about . ■ 

for each of the environmental assets and liabilities you invi 
gate;ask yourself: - - . ' . : 

'r ^s N it in a good location to serve its purpose? 
/ What does it do to the environment? 
/ VVhat kind of an enyitonmentdoes it have? ;„.."' 



.A 
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CQMVRJNITY FACILITJES AND SERVICES SURVEY 
1. Inventory and plot on map - 

• * " , » ■ "7. : — '. .- *. 

V - List the community facilities and services in this anea... . 
/ . Group these facilities and services into appropriate categories. 
.Label the categories. , . ' : '\... 
- Develop a legend for plotting these data on the map. 

,2. Additional information • . 1 - * 

• ? DEVISE YOUR OWN METHODS TO COLLECT AND ' : 
:■. RECORD THESE DATA. : : < ; \ ; ' - 

SUB MIT, THE METHODS AND THE DATA, IN WRITING, 
irk TO YOUR GROUP LEADER AT THE END OF THE 

• ^SESSION.---' • :.: -". ' f >' "' [ ;.' -■*' 



\ 



List the user groups for each category in step V. f. 

What reasons can you give for the locations of each of the 
community facilities and services you listed in step .1? 

: What needs of the people are being met by these facilities 
. and services? ... .. 

What needs are not being 'met by existing, facilities and ' 

• services? 

What problems are associated with the quantity, and quality 
of community facilities and services in this area? 

Which of these problemsare related to regional environ- . 

• mental problems?: . ' 

. What proposed projects could. affect the use and effective- . 
ness of community. facilities and services in this area? 

NpJE: .. The above questions are designed to help you 
look f of significant relationships among things ■ 
in the environment. Time may not allow you to 
investigate all of the suggest! ons. Therefore, you 
<. . will have to decide which things are most <e:gnt ft* 

% cant in the time allowed. Please feel free to add 

to the list, throw it away and start v a 1 1 over, etc. 

Something to think about * 

V„ For eadtof. the community facilities and services you . 
. - investigate, ask yourself: 

is it in a good location to serve its purpose? 
- What does it do to the environment? 
' What kind of an environment does it have? . 



■ f ^\^^\(f^ x ^ 0 b °^t tH e Population c hadcter£tics of 

/Sfi^y" . :■■ ■„:..; \- ' ^■\,' ! • *: 

> ft^J^rfi^'^u^&ri * iZe of far nilieSi r£ n tersiwners, 
^i%/P^^^ f ^rP ,Q ttin0 tn *se da ta on the rnap 

- * 'Mb t&T&Of* 'QWitM^THO^s rb ^llect and" : 

■ '^^ ,t Ih^ we >M^-aNP, t he Data, in writing, 

/$^f^ OU * U^ArogP AT THE eND'OF THE. 



// 



(K^of tfle re^rtts af fi i^t.^living io thislrea?,' 
fW 11 ^ W^Vprf b,e hi* ^ in the area? * * . . .. . 
P^ler** 5 . 81 *^' 8 ^ > th th^ ar e a are related to 

v I^^^^inO C0r W iOr ^ jri the area ar e creating. Problems ' 



. prt)f^^P^ts^ uld : 
■\ . f\/^>h^' ff '^ |e ^ f p0 op, einthi 5ar ea? ; 

W d a 'rf'^e ' n Jh e population characteristics of this 

• r . ■ : .:/■■■ • • 



'"'V V ^ ^e a^ 1 ^^ 5 °' th^ People 'n ^js'area toward: 
AV ef %^ ta! ^^ Pr iv a te services / 

■ 0 ; \s m \ the area- 



V^* ^be f bo ve ^ u es t i£?ns are ^ e ?i9ned to help you look 
+ '\ r ^ 9nif ic 0nt ^ia tio nshiP? among thingsinthe ' 

V^ron^efJ 1, Tirr^e rn 9 y riot allow Vou to investigate 
<?f th e s M9?e St i^ni. Th^ore^ou will have to 
H/^ \hw9* ar e t* 0 ** significant in the time 
%lo^ Pie as e'f ee l ti^o to add to the list, throw it 
* ^ ^W0^ an ^l ^ all over, etc - r \ 



■ M 
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: - MICRO:URBAN INVESTIGATIONS • 

. In addition to major component parts or categories of an urban 
environment; there are. many opportunities for small individual- \ 
environmental investigations. V «. - : -.TV 'A ' : 

Investigations of this nature should be developed jn^vriting along the 
same procedures as in this Lesson Plan. j ..' ; • t 



task \h \ 

Develop in writing an investigation about some part of thejiuman 
environment v : ,- \ \ ,; -W''.'V ''"-.*'. '-' '■'.'"•'» ;,'■..*.''• r .' 
a.. Describe procedures in action or process terms. ( ■ " v! 

b—State objectives in behavioral oytco mes^th at indicate some 
v • minimal expectations i reacquiring new, knowledge and skills.' 



ERIC 



, "Were 'are. some suggested^icrb^ 

1. Correlation pf observable weather conditions to^ir/pollution 
index r / •. '..> . ' ;' .'/]'■'' ' '.. 

2. .Correlation of man-made sounds to noise^pollution (> ' '. V 

3. Effect of signs and billboards on sight pollution : , •" ' 

4. Effect of architecture on aesthetics. ; " . ^ . '* ' 
.5.. Impact of local shopping center on community ' / 
6; Supermarket survey (packaging, buying habits) , . 

;< 7. - Interpretation'of man-built landscape utffig architectural, 

stytes, etc ; . ' V;>..* V;" v: -A '.' t ; ' 

8. Onservation and recording of life in a park . .; ' ." 

; 9. Under what conditions fftW life can live in a blacktop environ- '■■> 

. >ment ■ ^ : **'..■.. ' ■ ■.. \ -»:'."■ ".A... . . •, . " 

10. Determining the different responses of water-holding capacity - / 
and runoff to different types of man-made surfaces * 

11. EnvironmentV")f;a city tree - 

12. Determining what, is in a city block ": ^ '\ 

13. Noise pollution (determining where noises occur most frequently .. 
and which city noises can .be reduced to minimize noise pollution) 

14. Inventory and classification of historic structures within the central ■ 
business district of your hometown and determining necessities ^ 

fok their protection " v 
15/ Identification of factors and development of tools to help in 
- recording and interpreting air pollution indexes in the local 
community. - ' ; * T * ' . s 
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TASK A (small groups) ]('•:''. L ; > ! ■■ ' 

TH R EE -STAG E 6ATA COLLECTING AND ANALYZING CHART ) 
• ". Working In your group, fill, out the land use category^and column 1 of the chart below. 



Land Use Category . 



"A 



• : . * Column 1 . ■ 
What we want to fin£ out 
^about our land use»category 
in*the area ■ • 



Column 2 
How to collect the 
information 



Column 3 
How to record the 
information . f 



HUMAN COMMLftSIITY Task Card 
Forest ServiCe-USDA . 



Ah 



' 106 
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task b, . > "r • . '. . " '. ; .. 

ANALYZING' FACJORS AND ALTERNATIVES TO PRESENT CONDITIONS ". ■ ' '.{■''. . ' " ■ ■ .; [ 

Task 6 ( is"des!gned to brainstorm all Possible alternatives. List the factors contributing to the issue. Take each factor and «k, "how can this factor be 
changed, ell m ma ted, modified, or substituted to bring about a*change in the issue? Consider alternatives, no matter how silly they may seem. 



Factor : . y How hJ2ontrib K (ite\ To 
Vurfroblem or Issue. 



Alternatives To its Present Condition r . 
Select one.or. more alia natives below .: 
.and describe how the factor "might be • 
• ;' changed. \.\. . "* . 

Eliminatjon Modification Substitution 



Describe How The Change' r 
Will A ffect The Problem '■■ . 
rOrJssue . 



Describe the alternative or combination oJ ultern 
Give reasons for your choices. 



iviyes that might bring about on improvement or solution to the quality of the environment investigated. 



1 



After you have analyzed the factors in 7asfc*B ( go oh to Task C 



V. 



er|c 




h 



•taskc • • / • ... _ . 0 ■ ; : - , °. ■ f-^ ■' ; .. 

•DEVELOP! ISIG ACTION PLANiyi NG TO BRING" ABOUT .A^TMPiFlbvEMEOTTOR SO LuTlON^O TH E ENVI RONME NT INVESTIGATED 
Select one'of the solutions suggested by your group in Task B. Write h he\ow under Suggested SotuticniC^ the'chartA ? : t-\ 

; ': : -' r -= ." . " '• . .■ ;'• Action Planning^pfProblen^dving'J:^^ y \: 

, '; Suggested^ ;\» '• . Type Actfon Necessary ' f -^^dent&(toan&'S; 0 r' /Jmftiemenmion 
SoJutiori\ : . To Implement The \ j' ■ - ! ' Agen&yiho Could ' : Steps To Problem 

v .. Solution.* . f". 'Help Implement 'The- Sfoluticto ■ . : \ ". 



V'v'.v 



| . So/uVon 



Evaluation Methods. Ho w 
Will you Follow Up And.}'.'^ 
Tzvatua te The Effectiveness 
Of Your Action? 



7 
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1 




■- V^ - 










































■ p 






! ' 






. ; ' \ 













Technological . 
What kinds of tech* 
nological action would 
Be necessary ;o imple- 
ment this^dea? ' 




Social . .. - . ' 
What kjnds of social 
action would be ■ 
necessary to implement 
this idea? 



Political 



What kinds of political 
action v*ould be necessary 
to implement this idea?-.^ 
— 1 — — » 



nflhat kinds of \ 
things could be. 
done through ; 
-individual' action?' 

\ ;v '—A. • 2. 

■:) -3- 

Groups ■ 

^ha^kindsof Jhings , 
/ could be done by or 
trough groups? 

Informal ' - " . • % '. 
. Formal (organizations) / 

Agencies ' - : > 
What kinds of things ' 
could be done by or- 
through agencies? 



What must be dotie? 
In what order?. When? 

Steps Taiget Date 
1. ' i 




HUM AN COMMUNITY Task' Card 
Forest Service-USDA * ■ ■. ' * : 




. \ ;• 
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TASK E (small groups) 






"/.^ 

'< • 


Identify and analyze, the themes in your assigrted area. De:cribe them in writing or sketch or photograph ■ . 
the" themes' in" the : area.. Analyze- the. area's 1 prpb'lem' and • potential .in ."the chart .below.. 1 - ^ 

pathways: Lines of movement (walks; bus rbuWs, streets)/^^ ^ : 
" Nodes: ^ : Small areas of. ihrensive-focus where an observer may_enter and feel a sense.df belonging, 
■ j ■ ' U : *'/;;.{safe, enclosed, (small parfc # courtyard, intersection/intimate shopping center) ;• . > - 




, s . Edges: 
^andniacks: 


Linear breaks in continuity (freeway,. riyer, edge of hills) ■ 
Identifiable objects or'reference points (high-rise building; fountain) 


. 


•• Use the following chart: V; . 








ITEM 


* ■■ * " 

_IHEWe ;•. 
illustrates 


' ... y 

■'• \.-"" 
P.ROB.LEMSTO 

OVJIVIlVIUIMi I T " 


PDTPNTIAI Tfi rriMMl'lNITY 




". ■ , " • • . '" 


i . • ■ ■ , - 




•■"-..] ■■ :-V:, : :; r v.., 




teiy* ^ ' ■ - 




*"■'.'* ''. ' ~ ' w 
















■ ■ ' ." V 










f. 


- v.; -..3 


... ft. ■ ■ 

5 " 

V ■ 

a 

t 
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An i envirdfimenta^ihvestlgation 
ability and interest. \ 



be designed so that all participants cantake art active part at their own leveltrf 



: The investigation should have opportunities.for, the* participant to make observations, collect arid record data, make 
. some ty pe' of interpretation of data arid summarization of how those, interpretations relate to the .topic: 

• 'Th ! e following chapters' are designed to give the participant some experiences to construct an environmental investiga- 



Introduction V Page*EI-2 • • • r ~^^ — ... • . • \, /,.. 

* ; Teaching Process' Skills v \ \ . j ' ■* - V ' .'/ '.* 

'«•. Sun/ival ValuWin Learning^ '* ■ ' ' . | . . :• 

( JK major goal of teaching process skills is to develop the ability for each person to think for themselves. 



V 



-II. 



Developing Task Cards 



Page EI-4 



3 hours 



Task cards can promote small groups and individual investigation* with a minimum of teacher direc- 



tion. 



III. 



Using Questioning Strategy in Environmental Investigation X Page,EI-9 1 hour > 

"The use of certain- kinds of questions can help Establish a learning climate that will encourage participa- 
v tion, discussion and interaction during the invt .': ; gation. ^ \\ • . v 



IV; 



A Basic Question Sequence f brthel nterp rotation of Data Process - gage EM 2 2hours. < 

This question sequence can allow the group to, interpret their own observations and recorded data 
about the topic: ^ V - "* ' , ' 



V.- 



VI. 



Developing a Lesson P'lan for. an Environmental Investigation. ^ Page EI-1 6 V * > VA hours. 

If you pat all the above pieces together you can come up with the start of a lesson plan fo^ an*envirori- 
; mental investigation. . " ; v . - . - Y •** 



Miscellaneous (Reading) - PAGE El -18 
"v"i Behavioral Objectives; n .v 




Teaching Process Skills - . . ' , ■ ' ." 

■ ; ..f>>.. y .• :. - — ■ • i •' • ' ■ M . 

4 major goal of teaching process skills is to develop the ability within each ihdividua^iearner Kj function autono- 
mously at the 'inquiry'and proof level; i.e., the ability to. obtain, organize, translate^hterpret and apply bodies of 
knowledge, and io.prfisent proof r 'o/ the validity of the process. ' ; * :■■ .'^ > ' 



; ' Have group do TASK A— Survival Values in Learning Chart . .. 



1; lfV groups of 3-A discuss the chart* and answer the ^questions at the bottom. 
2. Have groups share their ideas about the implication of 'the chart. 



/ 



.Some Implications abouOhe Chart: : SurvivalValues in Learning J' • 
This chart relates to what you learn, not in comparison to how you learn itl 



-TheJastingor v survival value of learning some things may not be- a very productive use of our time. Ac- - 
cording to the^Kar^evonly.remember abbut 35% of the facts and 50% W thle conceptual scWfemes 
•shoved at us after only 3 months. "/ . ~ \ 

We retain the ability^to manipulate and operate things (machines, tie shoes, write, etc.) up tp 70% of the 
learning experience., If the learning experience was designed for us to develop thinking skills and proc-~ 
esses (gather, sort, analyzing, interpret and provide* alternate solutions about. problems) we could retain 
. those'skillo arthe 80% level of usefulness.* . # * 

^Therefore, we might assume ^hat a persorrwho has developed the ability , to think for himself can collect 
and analyze factual data; develQp a line of reasoning or contribute to the interpretation or solution ojLa^ 
"problem or decision. Many times the learning .experience de.alsSDrily with memorizing fact siand^dther h>-. 
' formation or concepts with no chance for putting'that khowledgeJq-woTk for us. ? 



Before planning a workshop and other iearmngexperiericesfask yourself ' • 

1: Why am I doing this? \ t , m ; v * . . . 

To help people memorize ^icts, learn concepts oV to think for themselves? - ■ ■ ' 

2. How can I structure learning experiences to insure participatipn and the development of thinking processes 
along with the use of factual data, etc.? \ * 1 " - •- 

investigation, we may begin to 
rn\ng experienced can they begin to 
with developing environ men- 



We are now'Vecognizing that if we deyelop thinking skills and proce, 
change behaviors. Only by actually involving people in environment 
thintf about their rq[e in environ'mental'management!. We must be'co 
• tally literate persons who can think for themselves. * 0 
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TASK A 
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Used ihrth'e Higher Level Thinking-Ability Course - N:W.£;ft.L; - as an kuerpretatidn from Educational Psychology, 
'■■ Cronbach Harcourt Brace & World 1963.. t . 'v- . l\ - ; ! , ' "' " ■' j 
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THINKING SKILLS PROCESSES 

■ ■ ■ *■ 
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70% 


MOTOR SKILLS \ 
















50% 


CONCEPTUAL SCHEMES 
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• 35% 


FACTUAL MATER I ALT" 

f ■ \ 




■ i ■ • 
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NONSENSE SYLLABLES 
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i r 



10 I'- 11 



Tl 
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7 - f 



This chart shows the retention rate of different categories of learning. In small groups discuss and answer the following 
questions. r - ' , "' /v 

• ■ 'What cfoes this chart say about the retention of, learning? 



\ 



\ ■ . 



What are the implications of this chart to the way we plan learning experiences? . 



. DEVELOPING TASK CARDS 



■ In developing an Environmental Investigation Lesson Plan/selT-dh'ecfSd'task' , 'Cards''can be a useful tool* They can ' 



.promote irtuWiduai and small group data-collecting and interpretation. ' , ; > iT 

.Task;cards. are not new and have been used in mgriy vyays; A task card can be simply ja card oh which you write 
the directions for a learning experience. * Vr-xV\ -| . ;' r -' : • / -vv J ' 



V 1 



'A 



Qur:stion$<arid discussions 



7<\ 



^ }. Pass but examples of task cards. Example:^ Use examples of Investigating yOijU^Envirohment Task cards, 
Uyralikie School Distr^ cards, American Geological Institute, (''Essence''), 




^ask^A^^^ - (g roup 4-6) ' V 

^ ^ Afte^loo^jing at the task cards, that you have, list some reasons for using. this method as one 
i^ihstruc^iwal help. V / ■* 

^\1i v ai!.™rs for different levelsof ability to participate at once, 
adjustable— can add or delete tasks 

3. ' can. promote small group interaction and acpomplishmerit 

4. teachers db preparation ahead of time - % / 

5. don't,feel. bound to manual , . r 

6. can tailor-make investigations to fit'needs of students 

?.. .- ** ■ ■ . ■::>-.' . ■ ■ f 

8. • • •' '•; ■ ■ 



2: Make a composite list on the basis of all "the contributions. 



r 3r Point dpt,thatjtask cards can also have the following characteristics: 

Sequential, programmed, assorted/self-diFected, personalized, task oriented, etc. 
Provide for a variety'of kinds of— involvement, eommunicatioji, feedback. 
Provide alternatives. and choices for the learner— laminated for wet weather. 

4. Ask .the group if they can think of any other characteristics. . 

5. Have groups do Task. B. . > 



/ 
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*&TA^ 

List other topics for task card ideas in.^he. following grades. Ai*?: "V. 

. Suggested assortment as samples: ' \ ; . . ^ , ^ ; *, ■ •/•'J;;',';; • 

f Kindergartenj^Primai7.(K-3) ... - ' " ; '"T"v 

' * f Assorted topics based on observation, using the senses— ' % v 



I: 



Kvi seinse or*ouch ■ ■ ■ 

colors ' '" 
sounds 



Intermediate grades (4-6); , .. 



: Assorted topics _baMd ori schoolyard and curr 
A/ V ; ; developing ^bUrvatjqns ^ .(same as above) ; :•; 

language expression ; .., 



• r<.\ science-bn'the-schoojy^ 



:.:p. Noivgraided^ • (ooul d be for any level to adults) • ; ? 
> '£ * '^V Assorted ionics following an environmental action approach^ - 
: * • deyel oping and conducting a litter campaign v 

V ; / : J . v/:. ; : inv^nto^ 

^ . - V c ^ • improve ' your neighbor tood};-)- -^^^ ■ ; • • 
« •; .*'" •:• -.--V".'.'. A consumer studies ^ ; " j; ; . • •. V '''A';. . 
v ; A r • observe and interpret some aspect of management 

(wildlife habitat, timber management, stream survey, etc.) 



u- . (l 



6. List additional (on the board) ideas for each category, in Task B, fr&mthe group. (If* time allows.)- 



> 
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TASfe'C Developing -Task Cards*:, (15 minutes) ^ v' (small groups) J .. 

/: .Usincfthe following criteria, Evaluate the sample: task cards below:'; - . f^;.: , ■;•-.$.!■ 

' ;;2 ils level;* topic/ete'.)^;. ' * 



4.;: Qoe^\the actitf and record data based c 

~ on his own observations? ''^JJ. ^ ' v «* •>. i s » 4 ; . 

; 5; Ddes the activity Include opportunities .for the learner to^make>is own interpretation 
. about the data hacollectsj; : ^ : '•^vX"-';^fe\ : >^-X-. ■ : ' "V""--'. - : " .. 



;SAMPLE : TASK : .CARDS 



(Frbm.an 
assbrtrheftt 
of task , 
cards for 
a nature " . ( « 
trail wial'icjr^ 



(From a . 
sequence 
of task 
cards on 

'.'■'Sounds" 



(Rrom a j " ... 
sequence of 
task cards 
on "Spaces")' 



Here are two leaves. ... . - ; - ; . •,. 
Make *a list of all the similarities you find.-; V." : - 
Make'a list of all the differences you 'find. ; : * 
(Staple l4af here) , 4 (Staple leaf here) 

•;>'• ^ Leaf^v^' ;h : - ■ " ' Leaf 2/ ' 
Similarities: . - , 

Differences: ;."V ; \ / 



Circle the #? • 
for the criteria i 
'present on card 

! %" 1 ■ 

h '-*!*" • 
: •••3' 
' '' ' 4 ' • • 
" 5 " ' 



Find a noisy plac&%nd stay there for a little while: . 
How do you feelin a nbisy place? . . * , - 

Write a few sentences or 1 a .poem ..to ^ tell how the noisy 
place rhakes you rf eel. ' . *P 



-n — 



Walk around your ciassroorh. 
Ho^w dG.you feel in this space? 
Write or;tell about how it makes you feel! ■ 

Go outside and stand near the school building. 
Do youjeel different here tlpan you do inside? 
; Write or tef- how this space makes you feel. 



{Ffcorn a . ; 
unit of ' 
study r for : 
^'/Supermarket 
Survey") ^;. v ; 



•1 
2 

4 

"5.. 



1 
2 
3 
4 
5 



In your backyard or schoolyard, bury different. kinds 
of packaging materials. Dig them'up at spec[fred' 
Intervals of time. and compare decomposition rates. 


• ■ 1 : 
. i. :•■ r ■ .-2> 
/' . e 3 
' 4 




; Alum. Can 


Glass Bottle 


plastic ■ 


Cardboard 


: Etc." 


■ •" 5 ' 


Sept. 






\ % 






« 


Oct. 














'Nov. 


>a ■ ■•■ ' v. 












Etc. 




N 




- — + — — 




























p ■ :--y 
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Developing. Task ttrdv , • . ... ^ 










n i r )} v * 1 ^ 1 v . ■ 








*.; : '^ : v;;;: r ! 

* V : ■ - 


;roali groups (3-4) conrtruct at least two task cards on a topic of 

ne suggested -fo^^ 

selecVa^opic 6^ 
^ decide^n^pur: ;p u r ppse s : |j]5 • : • ; : ■ J.-V-;-! .■^••i ;i ; : i-^s ' 
:^ele&s6n^^ 

;i j , : cbnstr^^ cho 
' • consider inoljjdm 

> • * •! r • •:■•< , -sizes of groups'^ 

r- !j: ; 7 .;,v;; .? >''::.' ^:lengths > bf time?*$£ '10'. 
, \ • ' . • :'. • 1 ' , ' --methods of recording or comr 


your choice, 
se 

niini eating inform 


'"' v . • ' ' . 

ation 


• :: '." r /'-." : ' r '.'' 'j' 




en you •finish/ evaluate another groups v task cards using the crite 


ria from TA^ICC 


" i 




■■■'? 4* * 




•■'>.••':' •« , V--- 








'^^^^^ / > ; ■ • ■ ''Q;- ^ : S ;^ ; : : : ; ; ' : ; 




. f ' \ '. ' 


- : 


' • * ■ 

" Q- ■■■■■■ 










v - Li S ; * 


\\ >' ;.v ' v • • . • • : : " : "' ' • " - v • •' . ' • ,'. 


• • =V " ' y v • 




t . ■■- •., ■ ■ 


' "'• : 










..' ("• • -.'*>' 


; . •••• y; : ; - • .,; --d" ; '■; ■ / ' -.; 


. •• • W - ' ' 

■ • .■ . • * 1 .V ' •- 

• ' • -r 1 '" * . i 


.< <- ■ .•* , ... 
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, \ (•■'■' j' 










• " *'■ * ; * 



Questionsaad Discussioji v . *'( '."• ': '■'' '. ':•■«*"•■:■■}: - ' r '\- S"V"-..^ ? ' -v''.' : : V 

. Have^everai 'articles of ..one page in length qn^envirOVimental problems such as«noise pollution, resource manage- 
merit, etc., and have small groups develop task card investigations i'from the article that meets some of the cri- \ 

•...-•-j^ •■ , •. ; ./. \ -.- '.. '• 

.2." Now that Vpu have examined and consfructed several* task cards;, what guide! ;n&s would you write for another 
; group of educators yio- use r" in". developing task cards?/ [ : 1 V f. ; > ^ . 
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ti^keeii taife- bjrieVeripugh' to. maintain; lntefe^t. : a nd ^sequence 

; d.' teep 1 directtbris'simple J j x \ • , ' ; v 

'J,** -T^fe; ''should f it, .yyithin a time linift" / / ' .^.J- - ^ J - 

v^Ki^jg^iise'prbw interpreting 'date' 1 
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/-.t :...* 



117 



EI-8 



( 



ERJC — 



If allow them to interpret 
appropriate questions are • I 
ndiyijdual!^ 



I^&S^ participat^^roup jntei^ ^oT^^io^ 9o I ie^edlnShe; ioyestigation ^ : • 

• - ^ V ' ^ 1 ; Ask esch of the four qi^?\, t*'^\y; H a ^S ^^^rpersori vvrite; down 'as m^. things th^y <^h - 



? [A : ;v1 ;: :';' ;'-A ^i'-^-: A A& I t in environmental- 

v>, 2;..Pass o*u^"TASK-A-'(belc^l;V;--"^ / ''^ C' r ' 




JASK^^Questibnihg Strategy!^: (1 i5 min 

"Questio^ ■ V { 

ri^ JJ'^V 1 *^ < : {"f^fT^i ^ £: i:/^f^ii ^^'f^^-l^ ;A 3K'&'$V» 
i : Question al - What would happen if y# /^j^alj ^i^ 1 * 5 * iP y %r.? td te n e *tyear? 

AAvAA-/A^^^^ ;. : 

^ Question #2 How many acres of larj^ W^re ^ y<? u r $ t 0ts> . ^ 

f.y-^A' : AA : A' ? <A ■ A. - : A J 'V" AA : A'' A.'AA A-'AyA^A ^A ;• ; • \. V A* A* A*; ' ; • ' A: '■' '^C • \: A: 
feA A( Question #3 th e e^OhohlV^'. 

•; ^Que'stion^ ^v^Ul^- $ d? n ^ 

Get in^ groups of 3^ .A : ..; . ; • . , A . . 

A a) -Which of Jthe 'four questions did VcJ Li'oi^ \^^a^^ ^p5^ e tin9^ 

; -:;Ai ^"-1 A •^''/A^A-i';^ • A. .i Why?^;A;, ; ^; ' ( .' - ^ / AH ••.^A-A: •"; A. A; 'A' 1 -' ; A-/ ' ' 



• b) ; Vtfhich question did you feel least ^h$^ er M ? ' 

^;.A-i : .'';:2.; ; : : .-3:A;4 



c) Which question.allowed f or; greate^ WVypa^ V^A 

; A; Al^ d ;-^ ^ 3^4" - o:Wy?A.iA:^ ; ^ 




3. j^kfo^ A" • '* 

4. The_ 'following is backgr^^^ ^or^X^j^P Q» n th ^ qU? s ^ions in TASK a/ Vou may want to read 
^ it; or ; summarize it a^ A., // A v * 



Som^people thiak tha^^WV 0\\c G u *$ti 0 % jour pfobl^^s are^solVed as far as getting in- : 
; volvement arid gfoup ,^ ^^3 more participation, 

better interactidQ, or hi^^^^t tft°W.. P ^ 5S ^- ^ kind^pf questions you ask and * 
when youask them isi&fy^t;^ TA s Ka, different kinds of questions 

get different kinds of 




ERIC 
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I * ' Question 1 - What would. happen if the rainfall doubled in your state next year?< 

' ' ; w 6 ; N ferent systems and try out many answers. ,.\ • : ■* 

Many -Systems Jr. < • f< ■ ' ' 1 ,J *- 'i.'V 1 ■* \« ' -'v 

participation will be more 

^ ■ x \ S " ; free xThis allows more opportunity £f or creativity and imaginatidn. (What would happen . 

: i iP 1 ; 1 - : "1 ' - % i . V ; • J - I^oyy. rr» t g Irt ^ : : - : - " - • V . - ^ W.^ a t cJ o 1 y o Ci se e . , • • ^ > ? r : : . : - ^ Eve r v o r* e oiari_ p> a t^t:i i p> si - a X 



r O = p • 

; ••Memory or recall 



} his or her own level and;*since the resppnse depends on the viewpoint of trie; individual , there, 
are no "wrong" answers. ''• >' h ; : • ' ;:■ - 7" « • 



Question 2 AHow marjy ,acres of land are in your state? ■ 

, This memory type question calls for remembered content, rote memory, or selectiye 
V recall. • v : ■ : V " ^ ■ • '•■ ■ * \ : > A .■ ,. V .. ; "•' ' . 



X? 





.fry 

Marly factors 
affect one topic 



Evaluative 



the correct answer l . : 

; or the answer/the^' think thf of ith inking that jsgoing on is the 

. recall of previously learned information and facts^(Who is. . . ... . .? What is. . . . 

• Question 3 - -Why are recreation i lands in your state important to the economy? # . 

• ; .. This cm analysis of giyen or remembered informa- 

. ) tion. lt leads to one expected end result or answer. • " ; ^ 

If you ask a'qtfestion , that focuses on solving alproblem or putting'siCTeral pieces of d^ta to- : 
„; v v; gether; then the audience has to reiaso^ (Why are these things ; 

/ so. ^ . . .? How do you account for. . . . . . v .?) : V \'\Y$.V'''-1 ";.''"'".' > v' : - 7 

The participant becomes a probiem-splver in which the;task is to apply the proper opTerationk : j, . 
- at the proper Xirt^. ; .... ' •.. , . '.. 7. ; : ( -.. u ;* 7 • . . • 7..- •' 7. y .-■ ^ . <* f - y 

v;:'; Question 4 -What are 1 some things you thipk^should be done in Environmental Education in 

•' .' • •'„•.';" your state? f < • ;•; v' : : . s >;>' • ':?{".. ' 

This evaluative type question isks-the participant tQ use judgemeQt, value, and choice, and 
is characterized by its judgmental/quality, . ...... ; 4 . 4 ; - , ~' : .\[ 



The type'of question you ask then, can affect thejearnirig atmosphere and restrict or motivate 
> the participants to become involved in the discussion V; : .: -;';V 



5. Have Group do TASK B \- . /t ^ /^V ^ V y '- l.r' ; \ 

a) . Wh.»ch questions are similar? (Not in their content, but in the kind of responses the? would 
4 receive) :' ' ■""-■■■'V. ^'-y ' ".' ■■' '"' . ' .'; ""^ 

v?;.:* 7<i;;- V:'f,:.->'r>.:--- : r" • : , ,•.-,:•./ : ■ 

b) 'Put the questions that are similar into groups: . ' / 

c) r Label jgive namie^o) eaclTgrou^m^orquestions.— 
" : . 1 . • ' i- ' ' . ' ■ :■■ 1 : "■ ..' 

d) Use these labels to fill v in the first column on the following chart. 

,:-y:"- .s--. r --* ..: .. , 

e) Complete, the chart. « '.- ' Z 
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•:. ' : tr f . V-*-* .-Wfc r' • 
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;£;jOTASI<;B'TGu«tiom^ 

.:-:'!.;,1^- ; lri groups of^ (similar in the kinds of; responses they. : ,- 

v m would receive, not in the content) u * • ; - / ' 1 

a/ what is a nuclear reactor? V , t « ' l . ,> "<;'•' \: ; • - r , - • 

"I — ^b. v Why [are the d^ ' r s 

j of open space.in your community? „ ° 

. ^ t _d, c What do you-think is the best use of this land? l '- V 1 '" ■ 

V t ' •» , v * ^ 

t ^ ,~- Hf: r Should npmbers of coyotes be'cohtrolled? Whyor whyjiot? ( .., ' < \ '; ^ V; " 

^fey-. 7 fr:H.H°yyfo"?ft land'has^en ^tapen'^ U.S. in the; last 5 years? >*•*• 

; - # ;_LU; What effect dcvtreeiahd shrubs have ^ ; '. \ ; . - 

^--^PiiWhat fafctbrs 

J-! ;.What is^the relationship I between population density and ;natural resource allocation? : ... 



;; - -2; -Put the numbers or letters that represent each group id below. and label each group**? 



Groups 



' Label each group of questions using your own 
' - names' ' ' ^J" ' "• ■■■■y. ;:':-:',, ;: ' v _ \>-''ir' : - 



.aw . 



3: \Put your labels in the chart below and describe your groupings. • 



• : L Kinds of Questions , : V 
(use the names you gave the groupings) 



Characteristics of * s - 
questions in this group 



What does your chart tell yb^£i about the use of question§? * 



2. 
3. 



Questions and Discussion: . 7: . - 

^ l -v* Discuss TASK B a^d partjculariy-What does your chart tell you about the use of questions? Ask different 
. V ^groups what ideas they come up w7th. % 
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ft-;;&l-2^^Herear(B''$omefldeas to add lo the groups comments: 

: : T (b'ored- stuffy, .uncbmforta'ble^'- .J^i 

. ■ ( - excited). " , * * ' _ ■ : • ■ . ' ■' - . 1 ■ • t >\ '. V"*V- ,/p 

; . " \ ■• ' - ' , - , : . 1 \ . • ' ■ ' r ; v--i- - "•" ; : -. . • . ' \ 

• The type of questions you ask can affect the oofnber and typfe.of responses you get -f rorri a group. 
- Different types of questions can be used at different times in the.cdurse of a discussion:: y \ • : T ' -:-\\ { 

:^;.:-;^V;,The kind of thinking that takes place can be affected by, the kinds of questions being asked>:V ;.v^;? s >.. 

s < • ;ci • .- : . - • « . " ■ , - v \ . ' ~ : 

rf;':ThiB leviel of discussion within the group can be affected t)y the kinds and sequence of questions being asked. . 

^ fci ^ : ^ you are aware '.of the difference in the kinds of questions, you can do a.better job of analyzing the re 

•'■•-•^•!^:Hp^ -\ : : ' ' / ^\ y - : \' \'^f ••'"v:. •:' > ■.";•>;>. 

• ^ v;- Good discussions don't happen by accident. - ^ : : : • ; : -K V ' ; ^ / v ; • • , ; v ; '•' ■■; • . vi : 

: Let's explore a basic question sequence usable as a part of an Environmental Investigation:; : • 

" V ''Ji^\:* "l^^^'^ " "* : - : V" ' . . \ v V • ••**•• 'f' " "'• 

"iV, ^ BASIQ QUESTION SEQUENCE FOR THE INTERPRETATION OF DATA PROCESS \ . /: - ' : * : ; V " 

>\i can be important to "develop a basic question sequence to allow ^eopje to interpret their owrv dfcervatidns in the 
V interpretation of data process: ' . . r,:;'/'-': : ; ' -v - ; ' ■ - 

There are four basic question categories that can be used in this process. . Select a topic (common to all) about ; , ; 
^ which they' sh^^ * ' .• 

".• • • !: i 1 . Operi Questions • • ' ^V:-'-.'. . ^ • ; •' •v"-*"'"' ■ \ . ' \.' ,: , . CN"^ ,; j^ ' •' 

> . j Open questions^are designed to provide an opportunity, fqr all persons'to participate. and io^b&in'a * : 
: • . ; • | bqdfiof specific data which- will provide the opportunity t to focus on significant pointsV - X \ 



This type of question provides an opportunity .for every person to'become.imrnediately involved in the 
^ discussion, regardless of his or her abiiit\or background." It incompletely .free of ttie element of ''guess: 
what's on my, mind^'.' jSroqe- the response depends on the viewpoint of the participant there are no wrong. . 

.answers'/ '. - :: ■ ^ ••• •• ■ ^. • •.: ■ •. ' • 

!- : :i!!;v, : .vV: •# ::; - . ; ; : : r.Vv. - : .v-" : ; : " ■ ; " ■ ' ■ :v - '. : ' • . v \ v 

THE CHARACTERfSTiC OF THIS QUESTfONiS OPENNESS ' . •. ,"• '-^ v/ ;V. 
"What do;ybu;seeas you loqk at .thewllslde?'/ . " ^ * , - ^ V - _ • 

j : /*What'do you notice abouttheioirprbiPite?''''^:. - ' V* t . ^ " : - : 

:r : -VV- . --^x:- ^ = ' V ^ " ; ^" ' ; " ^ "~ - ^ " ? ' ' '-^''^ ^ 

j List two ojpen.queatioris that you could use to allow as many people *as possible to participate in a discus- 



Note: Interpretation of data may nof necessarily beTgin with.an open type 'question. You may wish to • 
focus immediately upon specific points in the data - in that ; case, begin the^question sequence with a 
^ \^ ocu Vquestion.--' . : .. ..; ' •* \-"". . '0'- • ; . : . .. 

} & ' 

• ' : ^ interpretation of data process. It focuses 

> on specific points that will later be compared, contrasted, and related to other points.^ y 

> • " ■ -v. -;^.>V-*; •' : -V\" : .. ' ..' ' "Y . ' / ***: *' ; '.*''". .' ' ; " ■■ ■ ; 

• : ItsjMsic purpose is to focus^the attention on specific data as a<entral point for discussion. 



• is * ."What] are somie things ^Rat^re helping the log decay?" % * i / ^ „ ' , - » 

i ^ -"What are some thing that affect the quality of water?" V . /. » ^ ! -v > 1J v 

h£0'-$ * Ivi^^qfbcuV question that you could use'to. focus on a specific point fordteussiori.f'i 



J 3: Interpretive Quesiipn^/ \ ' : ./ ,V * _ . : f" V ; ; .v\' V'''' v '"^ ' :> '-. ^ ' " 



The learner is asked to ^compare and contrast two or more specific points in the d 
• ; ^| ^ or [nferre^relaVioinship 



^ .... .. 

l':^ i *: ^ aquatic; I if tf'f6und^re?-f^'^ V 

'•( VK^/r.:^ but different iffifi2^ — : \ 

Lfst two interpretive questions that you could use to seek^e/alfonship betw^ 



Capstone questions are designed to obtain conclusions, summaries and closing 

v They c ecu r at the close of 3 particular discussion and call for a statement, which summarizes in a gen- 
; - eralized form what has been discussed so the generalization or big idea applies to a variety of situations 

. :'; ,;. ; : JHE CM question is it$ conclusiveness^ 

h ■ -■;: M How could we summarize our discussion about architect^ r" : ; '.' r;; kV :' ; f^j : >"- 

i ;: ;VBased on bur observation and discus^on; w environments?" /■ 

List two questions you would use in summarizing or closing a discussion! ^ " ^ . ♦/ 



v Questions and Discussions T : \ . ; . ' < v • 

cj; 1;^ Get into groups of. 4-6 and do Task A ' . ^ 

^\\'^f/\'^ y ^ ' '''''' • ■ \: : 

• C ■ ;yv:. " . • ■ # ■ :. . V . • ■ 

2. Ask for examples groups have come up with. \— : - 

> : Discuss~ask if it fits criteria listed on t^sk A. " ■'' : : K - 



^ASK^ ; Quertidning Sequence y . : (1J5 minutes^:" 



if! 



In smaitgroups (4:6).>vrite. down; two examples'bf :each of the four major question categories you have 
> been asked in field investigation sessions w f^ ' ^ * • 

. • * OPEN ...(allow everyone.to particfpate. Get out a lot of data) . 

'FO.GUS.. (focus attention on specific data as a central point for discussion) 

•'• INTERPRETIVE' (seeks relationships— compare, contrast, relate specific points in the data) 

•v. * .. ! ' \.'* ' * ' ■ *• • '■ . • 

• - . t . • • . . • 

CAPSTONE • (calls "for a statement which. summarizes what has'been discussed) ./ 



2. 



•J Questions and Discussion: '- \'/ * ■ - * . • 

. : 1. . Show film— (Environmental Awareness— 11 minutes) . - > ^ 

' ' Note: Other short, non-threatening.films can Ije used* The demonstration of'the questioning sequence should 
> be .modified to fit each individual film. . j - • 

^ 2. Jnvolve the audience in discussing.the film using one of the folloyving question sequence*;. 

: : v Examples of Two Question Sequences 

: ; , .; * • Trie "Environmental Awareniess" Film ' • ; 

" 1 ; Here are three sets of. questions for a facilitator's use in helping people discuss their thoughts abour their en* 
; ; vironm.ent. -' 7/ "' - " ' .* . : ;■ . * 

".V- a * :/^P^irtK^:_.:Td;expl6re different implication's of tfie word /'environment,** * . , 

• • !--:/ Vlv - : ' ,,: ^i;••:•WhatdW you,see-in th% film? '••••^ \ : :; , - / 

"What werethe different ki / 
v;^ * - v / 

. ; What does the word "environment" mean? * / " • 

""'••^ - : .V ' •• • - / . ' /• • . - .". 



V; 1 ■ - ^ 



*;*- What dud yoCi see in the film? ,■ - V / ' a ^ 

• V .What things were affected by changes in the env irp n me nt? *""' ■ * 

r How can we sum change Jri the environment? \ ■Tv'v > 

,^3, ;:: Pass out Task B and have the auchence identify, list and discuss the four major question categories just used 

X:}?-' : }\P, discussing the fijm!'' . . r . "■ ''V'.^.'-'^ . ■ '"" \ . -x: 



"7^ 



TASK' B ' Questioning Sequence .". . ! . 

• j Identify, list and discuss the; four major questions used to discuss the film, / 



■QUESTIONS (List four major questions asked 

"•':.v '] v by leader) ; *y :'K ■ ^ > 



Film 



1. 

.. . 

4. ■ ■ 



\ 



State PURPOSE of 
each quest fon^- x - 



DEVELOPING VOUR OWN QUESTION SEQUENCE FOR INTERPRETATION OF DATA PROCESS 

V/_ .1. JShow another short film (eg., Tree House, Sparkle, Garbage) " ■ V : . it • 



/ ^ 2. After film pass out Task C and have each group write a question sequence. . 



\" ' :• 

'.V 
i • 

:•>/• - 

/ 

I- 



■A 




11-15; 
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ERIC 



TASJCC Qu 


BStioning Sequence .{20 minutes)? 'ti' : !'/v. * ■ < ..V.".- ■ ; 




. Working in groups of 3; construct a purpose ' and' 'question sequence to use Tn discussion of the film just" 
seen.- \ *"x ' 0 .'-/-. . „ '• 




* CRITERIA TO EVA^ DATA QUESTIONS : 






Open - "Allow every on e to p a rtici p ate^ . G et ou t a I ot cf da ta. . . ' ; 
Focus - Focus attention on specific data as a central point for discussion. 
^interpretation - Seek relationships. Compare';, contrast; relate specific points in the 
•■■ ' ; data. :-'.; :- r. ■;.># *<;.-:.■ v 7 - : v-.io.V- " 
Capstone - Cafl for a statement which summarizes what : has been discussed. 


£ . ; ' . 




/ ' '-v .. • ■ •' >.' 1 :, •• •■ - . * 

• - Film . * \ - . : ' ■ »>. A'-"- 


1 ■ 


Purpn«» nf showing and discussinq fiJm: " " • • " 


\ 


. ■.»■*■* >*.■■-..'• ■ 
Ooen Question: f .. . • > ♦ 


.. ■ \ 




' ' '. ■ ' *r ■ • • '*" • 




Focus: 


»;....-. . ■*" -. ■; - I ,..:■-":*.• . " 
. . < .', .. . . .. ., ' ' ' \ ' • ' .< 'Jv , •"' 




■ . • ' , .. . - • _ .... .v. . ■ 


Interpretive: 




* • * . V 






: ' . \ 

Capstone:. 








. (Questionsmust relate to the purpose of discussing the film on whatever the subject is - ;:, 



3. Have each group share. and evaluate their question sequence with another. group. (30 minutes^ 

.V. • DEVELOPING A LESSON PL,AN FOR AN ENVIRONMENTAL INVESTIGATION/ 

Working in a small group, select one topic in this area arid develop your own 15-rimnute rtjinMnvestigation using 
. task^ards apd the sequencing ofquestions and activities covered in this exercise. . . 



Group members: 



Purpose of Investigation: 



Evaluation: Is the purpose, clearly defined? Yes No 
Is it tob general to be workable?,, ; Yes No 



' v!25 
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; , ^ Pre-investigatio^qdestions/que$ticKi^ designed for maximum ;group"respon^s and interaction— What can. we find 
fe?^ out about the rotten logTWhat might be'important to loc^k at?V ■ , * ; •. ,« . • 



' - V- 



Evaluation: : Will the pre-activity question create interest arid motivation to the audience to gather 

y • r;rf^Are'.the".questioni varied? -i^Yes'=; :: •;; NoO; \ ' I:-' 1 '/. " 



Task Card 



■ pircctions'fbr ^ gatherinq data foV the investigation: c . 
See '•Developing v Task Cards'^ ; " V 



Data recording for the investigation (types of instruments,^^ ^ graphs, tables/ 
description, etc.): >'•' r ' ' • ' • •' ^J- * ' 



V 



Evaluation^ . « No i. 

>x pbes the afci^ivity actually involve learner in collecting and recording data?\. Yes 1 
; V? • > -'. • Does the activity include for learning to^make his own interpretations?! 

h ] d: feaf^^Yes ''No^M^-H^ v " y'"" v ' V;--% : ' •' '- ■■ ! 



No 



irj^^^-y;]^--. 
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■£•.'-»-; '. ' .''''*" '''' '. • • • • . '• : ■' • 



Site: 



7 i 




^r^^Of? rt -Q«^on - to bring out the/HwhatV'..(What did you notice?. What did ybu>ee?; etc.): ■ 

^y^'fi^i^i-^ K^,' v.' ^' ^""'' ". ,,< " r ^' ; . " ' •■• — " " ••• * ^L- 



' i v data (Ho : ; : ;;?> Why are these thihgs.like that?):" • X ? v ^' : '^*>*'^; 'T'-; 



2. 



l^$y-: \ri relating of points within the field of. deiia—' 

^ logs of the two different trees? : y ' ^ 




r5" 



*.' ; Capstone Question for summarizing generaITzations--Whaf can we say about; .? Hpw can we summarize what 
we^ discussed about the rotten log study? \ : ! ; v ' ; 



Evaluation:; Does the. question se the people to make generalizations that coincide with the 

S?v . i ^'jPyrpose?^.^ ; • : '" ; ^ ; "" : 'ii^i: / . -. //• V ' •: ■ ' 

f'^i:^ In the question sequence mate rf up with the criteria below? 

- i :v '^:>V v; Ofien ^> V allow everyone to participate. Get a lot of data/ . ' 

i Focus • focus attention otupecif ic data as a central point for discussion/ ' 
/ ^Interpretive - seeks relationships. Compare, contrast; relate specific points in the data. 
I * V Capstone - call for a statement which summarizes whqj>has been discussed. ^r ^~ r 



^:Yc>';.:^ :: r ^;/; .; ;r >- u l'^ : %i :-: : :Y : r ;,,:- , ; ;: 'v. 

' Many instructional specialists contend that the single most important instructional advance of the past several 
-Y J ' : i..d^ educational outcomes Today mor£ than at any pre- 

clarify the descriptions of the outcomes tbey hope 
s?^-"to achieve tKrbuiah their instructional 'effortsjO : '^■■■J^' < ' ' '< Hfc-' v ' ,rt :-.; .■»'■'■■ r.^hl^: ■ V 



i : It is; im pprtant ^ a^vve; tie able' t^disti ngu isK between insttuctional objecrtives which .are well formed and those ^r*^ 
- v^ich are not W formed qbjertW 
jr.*- confw less 
%^ ^ have regarding what kind of 

■\ Instru^iqna^ 

. V ^ mechanism for improving instruction and 

• evaluation]; •> : w ',' - -\ " w ■• •: . ' , ' . * .., v ; - *.■ - 

V. fe jf. ( vfom^ stating eduration^l outcome S W Regional Laboratory for Education R; & D| : / ; r v . \ .; - 

^ : ; ; ; ; 

. . / v ;2.; this behavior the^obj^ctives have been- achieved.. v - : v . 

V* ;^ 'V ■ '\ ■'■■/■'■<■ '/''\ ' ,.; :; .> v f.'- " : - '/-'" ' " 

: 3. : An objectiye is 3 group of words and symbols* whicrr communicate.jhe expectation of the learner so exactly • 
1 ' that the others can determine when the learner has achieved it. 

4. A meaningful stated objective, then, is one that succeeds in communicating yourexpeciatiofTfor the learner. 

: 5.; The best objective is the one that excludes the greatest number of possiblea/ternaf/Ves to your goal. (No,; . 
'•/-''S- .-misinterpretation)''.: '' ' ••' ',/••••••._.*/ ;\ ; vJ.'*;,. ; . / \' '■ ■'■ \' : : . . •*• " ^'..v 

'; * ' : ■' : " ; >\: ' ; . -." : : ' : " ; . , . Cromwell Park School, Shoreline, Wash. 

CRITERIA TO^EVALUATE OBJECTIVES " ■ '■■':■ "'■/, * - : ',.\ ; : V^- : : .• 

1. Have you identified w/jo the, learner is? 

2. Have you described the behavior the learner.iwill demonstrate as evidence that he has achieved the perform- 
": ance task? » : . ■■;„. - " -\ ... '• ./-,„• ■ '*i ' '. . * 

' Is it measurable' action vor performance by the learner? (see list of Action Wprds) ' 

3. Have you stated the conditions you will impose upon; the learnerwhen he is demonstrating his mastery of the ' 
performance task? * C ' - - v - ' : 

'. ' \ '- : "... ; , • : • i • : *• .. , " ' " " v'-' 1 "V . : 

Examples: .; ,." - ■ ...<■'■■■■ ,"; 
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\V:-: 



. - using the length of his own step he will demonstrate 
- given a list of rocks he will distinguish ' ■" ; "j_ ■ L : ' 



! • given a set of tree samples he will construct a dichotdmous key : 
t using a highway map of his state he will describe * » - » 



) x/ 



. 0 



ONE WAY TO SET UP, YOUR OBJECTIVE J* 



INSTRUCTIONAL OBJECTIVE: (put In phrases) 



$Rax will the learner beDOING?' 

•/>'.;•/. .' V : '• '''*%■.[ 


• : . •. ! •' • . "' ' ~-. '•' '•' :• ' 
: Write: : • (■ -f ; W ■ . ' vr*'/.; " ;,. 


5 What CONDITIONS will be imposed? ^ ■ 

\' ' ' ' . .. 




Hqw will success be RECOGfji^ED?: * 


- . " ■ ■ I ..: -• 



Now write the complete instructional objective below, evaluating it yvith the criteria a*bove. " 

■ Select the statement in each number fcjllow that best'clescribes what the learner will be DOING when demon- 
strating'his.acbievement of the performance ta^; 



1. Describe various things qbserved in nature. . : 
; Describe four observable differences between the aquatic and the soil enyironmentSi 

2. Describe accurately a land area. . 

; * Construct a map of £| predetermined land area by using compass bearings^aad distances. 

3. Develop an appreciation of the aesthetics of our environraent. 

Identify one thing in your environment that makes it more beautiful to ypu. ' 

. .4. Demonstrate heeded operations to calculate height of tree.. • 

' Demonstrate how to measure the height of a tree using a stick Jonger. than- your arrfv 

ACTION WORDS , , ^ ; ( v ' ' : ' /' • ' ,, ' : - V) .■ ■ ■ "/ '. 

o Here are nine action words from the American Associetion for the Xdvahcerhent of Science that apply to cur- 
riculum related activities in the environment. These are not the only usable action words. "... ; . 



Identify 
* flame ' ■ ■ 
: Order • . 



The individual selects,a named or described object by pointing to ft, touching it r or picking it up. 
The individual, specifies what an object, event, or relatidnsKip is called. . 
The individual arranges three or nnore objects or events in a sequence based on a stated prop; 



;:' Oiescribey - The individual states observable properties sufficient to identify an object, or relationship. 



EI-20' 



» 1. {.Describe . 
*. 2. Interpret ; 
" • 3^ Observe 

4. ' Demonstrate 

• 5. Sketch * V 

6. Identify 

7. Compare 

• iV; . } V / ..'.XT 

8. f Translate 

9. Contrast 

10. Relate : r"- 

11. Generalize ; 

12. Formulate . 
13/ ' Define. V: . 



14. Locate 

15. Express '0! 

16. Analyze 

17. Apply 

18. ; Operate .'" 

19. _ Illustrate ... 

20. Diagram 

21. Perform 

22. Listen 

23. Writ6 ' : 

24. Read 

25. Reyiew 
26:: Use" 



27.- Present; ; ;•■ 

v 28. ♦ Discover 

29. Support . 

• 30. Question 

V 31 ? Create • 

. 32. Calculate 

33. Organize 

34. Develop 
J 35. Recite ! : ( 

36. ; Differentiate 

37. Construct 

"J, - " \ 

-38; Solve ... ■ 

39. List 



•• '•'• v J--r- j V;;;^\>i'y^v':- •• -..y -- : > ♦ -. .* : ~ 'Av&, : : ■, , • •* ; . . • . • ; v \ -v. ■ -y-;?' ,.?.*• \; •••'>• -vy: • • * f. ; y;.v . . -.' • 



.v 



TASK C • Developing Task Cards / (15roiriutes) (small groups) / v • , " 

, -; ■ / ■* ^ ' ',: • - *-J, :■. u , , • - 

f ; "*^ 'Using the following criteria, evaluate the sample task fl&rds below: ^ 

• ; 1 . :| Does the activi^actuatty ipyoiye the. learner in the environment! How? • ' /• " 
I s the activity; relevantjto the Jearner in Kis' world? (age I^el/'topic, etc.) i >» ; • * 
^ 3. ^ Does ihe activity include^ : • 



"> >i* : ; based on his own observations? ■ ^ ' : " v// ' 

^U^: Does the ^iy^ 



• {Fr£>m ah 
•assortment > 

"Of^sk'j;^^ 
cards for ? 
a : :pature r 

jtrpil.walk) 



(From a v 
sequence 
of task :;.v: 
cards on 
"Sounds") 



;(From aV : 
sequence of^ 
task cards 
on "Spaces") •• 



(From a 
unit of 
study for 
a "Supermarket; 
Survey") 



. • >. .-•T c ; ' " ' 



SAMPLETASK CARDS 



^Here are^ojeav^ 

MakeVa list of ail the similarities you find;? * 
Make'^ llrt^of all ^ '.; 
j : (Staple leaf here) V: P 

Similarities: . ; y^-'il'-^ • ' ; - 

DifferenTOsr^vC??; : ]V : f9'. • • '. ' 



Find a noijsy place, and stay therefor a little while. : :;yvy 
H(5w do you feel in a noisy place?; \ •••> -^;' - :^->';;;;v/r^ : ;: ■ ' 
Write a few sentences 6r r a poe^to tell how the noisy place makes • 

! you:feeL : ^iy^%^^ 



: r Cirde; ; jlie^i?; 

fori the criteria: i 
" present on card 



1 

•2 
3 
4 

5. 



Walk around ybur classroom^^ 

How dp you feel in this space? tv 

.Write or tell about how it make$ you feel. 



Go outside .and stand^neWthe school building. 
Do ybu feel ^ different ^ he^e thian you db inside? . 
Write or tell how this sp^ce makes you feel: ■ 



; In youi 
materic 
decomi 


backyard or.s( 
ils. Dig tbem U[ 
Dosition ratesl 

Alum. Can 


:hbolyard, bury 
) ^specified in 

Glass Bottle 


; different 
tervais:bf 

Plastic; 


kinds of pack 
time and com 

Cardboard 


aging 
pare' 

Etc. f 


: Sept/ 












Oct; 












Nov. 












Etc. • 


■ ■■■?■;/!■ : ■: 












■:^ar : :•■?::. 




ft' ■ ■ \> 







1 

2 
3 
4 
5 



f 
2 
3 
A 
5 



DEVELOPING ENVIRONMENTAL INVESTIGATIONS TaskXard 
Forest Service-USD A I v ; V\'.- : - 



r ; .v. 



TASK S ~ Developing Task Cards >: ^ . ' * : j : ^ « «• . .. - 1 £ 1 • i 

: '- m -WiP i?.!?.? l i^9!!9 u PM^^^^ ns ?^9l t: ^i?? 51 :- • two -? as K. I^r^? ,°P a topic of your choice: ; 
>r -: i ' Some suggested Instructions fori Cards: " - r <i> ,^ ^ - 




i select a topic or ^eme or. a N particutar environment : < v 
// - ' 'decide bWyour purposes ^ ' ' - - . 

!:•' •''" '/Amtt' AMtuJi^iAf 4>A «iini>tAm n 1 ! «Uapa 'niirniVAr .'•"\ . • >*">' . ;**»■ 




V, '"' * construct task cards below about the topic or theme you chose % 
, f -./.-^l consider including a variety of-types of involvement 

•['"? ':" V V"' : -' .' : ' ■ " •' r v > -sizes of groups ;:. ^ .' '<''',. ^ • ' \".', • • :•" . •. 
C^; k ' .. - , - . -lengths of time v ' / > : 
£"'"1^ information '> 

. When I you" finish; evaluate another g roups' task cards u sing the criteria from TASK C; , * • :; • 






:;;>,'» 












%. " 






: 7 ., 










/•''■ - .'• .• 


, s • 














• •. .. 
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i^ASK^l" Questioning Strategy^/I%{1 5 minutes) • : * : ' 

^•v':. v .v.^ v ... \, ^y^yyyyfySy.y ;.,,./ ; ; 


<Y «. 


• : Questidrt$'»ked:-< ;; ^"*'" !■•.•■->. -V J ' : :^W , : ' I izf -.. A 
, . . . Questional What would happen if the rainfall doupled in your state next year? 

•■• ; = v;//;.; a. -A/ ■ /; ■ • ' : s --A- ■ ■ - 'A 
v.. ;fQue!rti6n #2-'-'- How many acres of land 'are there in. your state?.'. ' 


.< \ . 

• • • • .., - ."****:. .' \ ' ('> 

..... . . t ...y . 

: • ■ '•' . \ • 


/ 


'• .•• •:• >.*!•/ . * ' ' . • • •• .. ..; • • *>*' ; • . , ' -"-:.*'•.- 

AAA'.::AA: : .* A.'"''AA A T 'AA : ,,, 'A ; — A;. .' . 




. i Question ^ - J Why are recreation lands in your state important to the economy? 




•> - ;; V : . ^i v -: : ; : ' : ' ■; : . .: ; • .• : ' .' :' : ^V 

^ ...Question #4. - What are some things you think should be done in Environmental Education in your state? 


^''^^v"/^ '••->. ': ■ z" " ; ' ".' . • . 

Get into groups ; of 3-4,ajid answer the followihg^uestions. 




a) »: Which of the^four questions did you feeLrftost comfortable answering? 

•>V -,,.V : ':. : ,"*.^ 1 • iv2 •;^'.3'|- ::':4 T :.. Why? ; * ' iV-'--"-' .:'•. . ' 

» . .„ • , . . '• . • ' ' . , 




" ■ ■•' • " :'v : . ' , • ' * • • ' ' ' 

.b) '■' Which question did you feel least comfortable answering? . - 

■•■^.:' : ' r 'Zy 3 :y. Ay Why? !* ^ " ■■ ■' 




c) Which question allowed for greatest participation? .< . • 1 ,; : 

'.• :- ; r: .;.: : -K';i-v : -'- ; 2 : ' a ''' ; ^ 3:-: • • why? . : • : . "\V..C. ; 





DEVELOPING ENVIRONMENTAL INVESTIGATIONS Task Card 
Forest Seryice : USD.^ V „ * V * 



5K B - Questioning Strategy (30 mjnutes) " * <• ' <~ ^ ~ ' / 

I n groups of 34, identify the following questions that are^imilar. (sim'ilar in the kinds of. responses they 
would receive, not m the content) \ * , ■ * • ' 

a; What is a. nuclear reactor? ; . I ' " ^ \ •-*-- ■ ■ ' 

h. Why are the demands for energy, doubling every 10 years in the U.S.? 

*d» - What do you think is the best'use of this land?* v 
••il^e£-:* NameLthe largest city in your.rtate?^ v v '%\3l~£X&. -i -"V/v ' 

. " : ' f. - / Should numbers'bf coyotes ^controlled? Why or why not? : ; •r.-r-S:' : U- 1 ? • : , ; ^ 
L^g^f ^Wriat would Happen 1^ 

^Hpw muc^land has been taken b^ the last 5 year*?: ! 

'^L^tt^ ; •;; ; 

J. What factors cbntribute to the traffic congestion problem in your community? ' .' • y 

k.* I n your opinion, what are the 3 most important problems in your community? e ^ =p , 
r What" is the relations^ 

Put the:humbers or letters.that represent each ^ group fdentified 



' Groups 




V." ' eac/? ^rbt/p o/ questions using your own names 












'• 'V. ."• | . >:.":'■ : ; ,' 'V'.. /.■•:•.••'- 




~ > ^ ' ■ 





Put your labels in the chart below and describe your groupings. 

■<■■:■: ••; :---i-^f-V>.- v :' v ---..^: : --:^::.---;v . . v.^.^".:. ■ • 



Kinds of Questions " , , i 
(use the names you gave the groupings) 



Characteristics of. 
questions in this group 



/ 



'.1 J: 



What does your chart tell you about the use of questions? 
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TASK A , v Questioning Sequence (15 minutes) 




Ih.small gfbups^^ of each of the four major question categories you hav* been asked , 
in field investigation sessions so far. ;■: 


V • 0 




'•■ ''■ 1 " ; :' ! "' V 'V : . ' - V r • ■ ' •;•-•* .. .!.. . ■. .\ > ••-v.;/- .'..V 

•'• -i •• '-.:■/■)■ ■. ^ ; : : . ■■ \ ■ ' 
: : " .-. ' •'- ; .; . ... • • 


i 


^^^^FiO^JLl^ r (focus attention on-spedific data L*!a central point for discussion) 

! v v \ ' • • . ■• ;■■ ' • . $•-•*■ ; i 

' "\ w; ' - .;.v , !';.v ; *' . • • 




^:;;U/v ; V:.2;. ; >' : . v ;■;>>*" ^^1' : - 'V •' , 


• ' " ', s,: ' * . 


INTERPRETIVE (seeks relationshipsr-co^ipare, contrast, relate specific points in the datdj ■> 

•'• \ . , 1. • - .v....- •••• A' .-■ v-; 




- . * • . * 




••; •' • . • ; ■ '•':;.■}: 1: 


• CAPSTONE (calls for a statement which summarizes what has been discussed) ■ - r 











.DEVELOPING ENVIRONMENTAL INVESTIGATIONS Task Card \ 
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TASK B Questioning Sequence , 

I Iderltify, list and discuss ^the.fcur majbr q^^iions used to discuss the film. 



Film 



QUESTIONS (List four major questions asked by leader) 



1. : 1/ : 



State PURPOSE of 
each question - : 
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